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nPEflMCJlOBME 


PemeHne 3aflan aBJiaeTca Heo6xoflHMOH cocTaBJimoin;eH ycBoeHHH 
y^am;HMHca niKOJiBHoro Kypca c}}H3hkh. 

CSopHHK 3aflan, kotopbih npe/jjiaraeTca BameMy BHHMaHnio, co- 
flepacHT sawann pa3Hbix tiiiiob no BceM TeMaM Kypca c!)h3hkh 10 KJiac- 
ca (aKafleMHnecKHił ypoBeHB). CoflepjKaHHe cOopHHKa cooTBeTCTByeT 
fleiicTByion];eH nporpaMMe no cl)H3HKe fljia o6in;eo6pa30BaTejibHbix 
yne6Hbix 3aBefleHHH. 

Sawann, npe/jCTaBjieHHbie b nocoOnn, crpynnnpoBaHbi no ypoBHHM 
CJIOJKHOCTH (nepBbIH, BTOpOH H TpeTHH), HTO B pejIOM COOTBeTCTByeT 
cpe/jHeMy, flocTaTOHHOMy n BbicoKOMy ypoBHHM npe,a;ycMaTpHBaeMbix 
yne6Hbix floCTHJKeHnił ynana;Hxca b npopecce H3yneHna Kypca (|)H3hkh 
10 Kjiacca. 

06in;ee hhcjio 3aflan flOBOJiBHO bcjimko h 3HaniiTejibHO npeBbimaeT 
Heo6xoflHMoe, hto no3BOJiaeT ncnojib30BaTb cOopmiK He tojibko fljia 
peniemm TnnoBbix 3a,n;an Ha ypoKax h no^Oopa ,n;H(|)(|)epeHn;HpoBaHHbix 
flOManiHnx 3aflaHHii, ho h ajih opraHH3an;HH TeKyipero n TeMaTnnec- 
KOrO OpeHHBaHHH HJIH flJIH caMOo6pa30BaHHa. 

CTpyKTypa cOopmiKa Oy^eT y^oSHoń n ynam;HMca, n yaHTenio: 

• b KajKflOM pa 3 flejie ecTb npnMepbi pemeHna 3 a,a;an; 

• KanecTBeHHbie 3aflann HMeiOT noMeTKy ? (ohh He HyncflaiOTca 
b pacneTax). C noMombio TaKnx 3aflan mojkho, HanpnMep, opra- 
HH30BaTb MOTiiBapnoHHbiH (JjpoHTajibHbiH onpoc; 

• Bbi^ejieHa rpynnbi oflHOTnnHbix 3a,a;an. IlepBaa sagana H3 Ta- 
koh rpynnbi o6o3HaneHa cepbiM npaMoyrojibHHHKOM — ee mojk- 
ho peniHTb b KJiacce KOJiJieKTHBHO. OcTajibHbie sawann rpynnbi 
o6o3HaneHbi CBeTJibiM npuMoyrojibHHHKOM — ynaipiiecH no aHa- 
jiornH MoryT peinaTb hx caMocToaTejibHo Ha ypone hjih flOMa. 
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KM HEM ATM KA 


1. BBEflEHME 

npMMep pei±ieHnq 3apaH 

3apana. Hccjieflya 3aBHCHM0CTb <|)H3HHecK0H BejiHHHHbi y ot cl)H3H- 
necKoń BejiHTTHHbi x, ynaipneca nojiynujm pe3yjibTaTbi, npHBepeHHbie 
b TaOjinpe. IlorpemHOCTb H3MepeHHa BejmnHHbi x paBHa 0,1, a no- 
rpeiiraocTb H3MepeHHa BejiHHHHbi y paBHa 5 (epHHnpbi BejrannH TaKne 
pce, KaK b TaOjinpe). Kaicon bhp OypeT HMeTb rpacJmK, nocTpoeHHbiń 
no flaHHbiM TaOjmpbi? 


X 

i 

2 

3 

4 

5 

6 

7 

y 

310 

320 

340 

340 

350 

345 

345 


Peiuenue 


Hto6bi nocTpoHTb rpatJiHK, b nepByio onepepb cjiepyeT papno- 
HajibHO BbiOpaTb MacniTaO. HanpnMep, rpa<J)HK, H3o6pa3KeHHbiń Ha 
puc. a, He HBJiaeTca npaBHJibHbiM, nocKOJibKy peHa pejieHHH no och 
OY cyrpecTBeHHo npeBbimaeT norpeniHOCTb H3MepeHHH Bejinnimbi 
y, a noTOMy bbibop o xapaKTepe 3aBHCHMOCTii y(x) no TanoMy rpa- 
(J)HKy KoppeKTHo cpejiaTb Hejib3H. 

Mojkho nocTpoHTb rpa$HK Tan, nan nonasaHo Ha pnc. 6 n e, opHa- 
ko npepycMOTpeTb MHHHMyMbi h MaKCHMyMbi hjih pe3Kne H3MeHeHna 
BejiHHHHbi y, KOTopyio yneHHKH nccjiepoBajm, HeB03M03KH0, nocKOJib- 
Ky oTKjioHeHHH y Majio OTjranaiOTCH ot norpeniHOCTH H3MepeHHH. Ta- 
khm o6pa30M, HanOojiee pocTOBepHbiM OypeT rpa$HK, H3o6pajKeHHbin 
Ha pnc. z, nocKOJibKy b otom cjiynae, KaK bhpho h 3 pncyHica, Bce 
totkh OTpajieHbi ot rpac[)HKa Ha paccToamie, He npeBbimaioipee no- 
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1 -M ypOBeHb CJIOKHOCTM 


1.1. Ha nnocKOCTH HMeiOTCH flBe tohkh: A (3;-2) h £>(-l;4). 
nocTpońTe BeKTop AB , onpe,o;ejiHTe ero npoeKpHH Ha ko- 
OPflHHaTHBie OCH. 


1 . 2 . 


Onpe,zi;ejiHTe npoeicpHH BeKTopoB F h s , H3o6paJKeHHBix 
Ha pnc. a h 6, Ha KOopflHHaTHBie och OX h OY. 



? 1.3. 


Kanoe 3HaHeHHe HMeeT npoeKpim BeKTopa Ha noopflHHaT- 
Hyio ocb, ecjiH Beicrop nepneHflHKyjiapeH k 3toh och? 


? 


1.4. 


HeMy paBHa npoeKpHH BeKTopa Ha KOopfliiHaTHyio ocb, 
ecjiH Beicrop napajuiejieH noopflHHaTHOH och? 
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1.5. OnpeflejiHTe cpeflHee 3HaneHiie «kocoh caaceHH» b caHTii- 
MeTpax h MaKCHMajibHoe OTKJiOHeHHe ot Hero fljia rpynnbi 
H3 5 nejioBeK b BameM KJiacce. CpaBHHTe nojiyneHHoe bhmh 
3HaHeHne c BejmnHHOH «kocoh ca»ceHH», KOTopan SbiJia 
npnHHTa b Pocchh b 1835 r. h paBHHJiacb 213,36 cm. Tlpu- 
Menanue. «Kocaa cajKeHb» — 9 to paccTOHHne ot najibpeB 
jieBoń CTynHH flo kohhhkob najibpeB noflHHToń BBepx npa- 
boh pyKH. 

? 1.6. Pernaa sawann, yneHHK nojiynHJi (JiopMyjibi ^jih pacneTOB. 

IIpoBepbTe, coBnaflaioT jih eflHHHpbi npaBoii h jicboh na- 
CTeń BbipajKeHHń: 

a) flaBJieHHe CTOJiSa jkhakocth bbicotoh h Ha po cocyfla: 
p = pgh ; 

6 ) CKpp OCTb flBHJKeHI-IH TeJia B MOMeHT nafleHHH Ha 3 eMJIK>: 

v = sl2gh ; 

b) CHJia, C KOTOPOH njiaCTHJIHHOBblH HiapHK flaBHT Ha CTeHy 
b MOMeHT yflapa: F = mvt. 
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1.7. 


^JIH KHKHX H3 npHBefleHHbIX B CK 06 KaX BejIHHHH (CHJia F, 
3apHfl q, paSoTa A, mohjhoctb N, hjiothoctb p , nacTOTa v , 
flaBJieHHe p, KOHpeHTpapHH nacTHn; ri) Hcnojib3yioTbCH Ta- 
KHe JKe eflHHHpbl H3MepeHHH, KaK H flJIH BbipaJKeHHH: Fv , 


mv 2 

~ 2 ~’ 


mg , mn ? 


1.8. fljiHHa KJiacca cocTaBJineT npH6jiH3HTejibHO 12 m. OflHa 
rpynna yneHHKOB H3MepneT 3Ty fljiHHy c noMombio py- 
JieTKH flJIHHOH 15 M C CaHTHMeTpOBbIMH flejieHHHMH, flpy- 
ran — c noMoipbio jiHHeńKH ajihhoh 50 cm c MHJiJiHMeTpo- 
bbimh flejieHHHMH. V Kanon rpynnbi oTHOCHTejibHan no- 
rpeniHocTb H3MepeHHH 6y,o;eT MeHbmen? IIoneMy? 


1.9. H3Mepnn fljiimy CTOJia, yneHHKn nojiyHHJin t arenę pe3yjib- 
TaTbi: x 1 =l,55 m; x 2 =1,50 m; x 3 =1,45 m; x 4 =1,50 m. 
Kaicyio flJiHHy HMeeT ctoji? KaniMi 6bum cjiynaimaH, a6- 
cojHOTHan h OTHOciiTejibHan norpeniHocTii H3MepeHnn? 


1.10. yneHHK, onpeflejinn Maccy pnjinHflpa c noMoipbio BecoB, 
BbinojiHHji B3BeniHBaHHe Tpn pa3a h nojiynnu cjie^yiomne 
pe3yjibTaTbi: m 1 = 149,5 r; m 2 =148,9 r; m s =149,15 r. 
KanoBa Macca u,HJiHHflpa? OnpeflejiHTe a6cojnoTHyio h ot- 
HOCHTejibHyio norpeniHocTii H3MepeHnń. Pe3yjibTaT 3ann- 
niHTe b TaKOM Biifle: m = m c ± A m . 
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1.11. B TaSjmpe npnBefleHBi pe3yjiBTaTBi H3MepeHHH BpeMe- 

HI t CKaTBIBaHHH HiapHKa C HaKJIOHHOH njIOCKOCTH BBICO- 
TOH H (flJIHHa HaKJIOHHOH njIOCKOCTH HeH3MeHHa). no- 
CTpOHTe rpat})HK 3aBHCHMOCTH 3TOrO BpeMeHii OT BBICOTBI H. 
Mojkho jih yTBepjKflaTB, hto BpeMH CKaTBIBaHHH mapHKa 
JIIIHeHHO yMeHBHiaeTCH C POCTOM BBICOTBI HaKJIOHHOH njIOC- 
KOCTH? 


H, CM 

5,0 + 0,5 

10,0 + 0,5 

15,0 + 0,5 

20,0 + 0,5 

25,0 + 0,5 

t, c 

0,64 + 0,10 

0,46 + 0,10 

0,36 + 0,10 

0,32 + 0,10 

0,26 + 0,10 


1 . 12 . 


2-M ypOBeHb C/10>KH0CTM 

OnpeflejiHTe npoeKpHH BeKTopoB, H3o6pa5KeHHBix Ha pn- 
cyHKax, Ha KOopflHHaTHBie och. H3BecTH0, hto a = 60°, 

(3 = 135° ; I ^ 1 = 4 ; |5| = 6. 
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1.13. HMeioTCH flBa BeKTopa: F x , kotopbih HanpaBJieH Bflojib och 
OX h MOflyjib KOToporo paBeH 3, h F 2 , kotopbih HanpaB- 
jieH nofl yrjiOM 60° k och OX h MOflyjib KOToporo paBeH 4. 
HańflHTe BeKTopHyio cyMMy h pa3H0CTb othx bcktopob, 
OnpeflejiHTe npH6jiH3HTejiBHBie MOflyjiH cyMMbi h pa3HOCTH 
BeKTOpOB. 


? 1.14. Kan, He H3MeHHH MOflyjib BeKTopa B , yMeHbiHHTb ero npo- 

eKpmo Ha ocb OX (hjih ocb OY ) b 2 pa3a? IloKancHTe oto 
H a pncyHKe. 


1.15. flaHbi BejiHHHHa BeKTopa F h yroji a, kotopbih oh o6- 
pa3yeT c ocbio OX. OnpeflejiHTe npoeKpHH BeKTopa F Ha 
och OX h OY fljiH cjiynaeB, npHBefleHHBix b TaOjinpe. 


F, H 

1 

2 

4 

6 

8 

10 

12 

a, rpafl 

0 

30 

45 

60 

90 

120 

180 


1.16. flaHbi npoeKpHH BeKTopa ckopocth v Ha och OX h OY. 
OnpeflejiHTe MOflyjib BeKTopa ckopocth v h ero HanpaB- 
jieHHe b cjiyHaHx, npHBefleHHbix b TaOjrape. 


v x 

2 

3 

4 

5 

5 

4 

8 

15 

V 

y 

3 

4 

5 

5 

4 

3 

4 

5 


1.17. 3aBHCHMOCTb flaBJieHHH onpeflejieHHoń Mąceni ra3a ot ero 
oóteMa 3aflaHa ypaBHeHiieM p = 4 . IIocTpoHTe rpacJiHK 

9TOH 3aBHCHMOCTH. 


1.18. 

1.19. 


3aBHCHMOCTb KOopflHHaTbi Tejia ot BpeMeHH 3aflaHa ypaB- 

TZt 

HeHIieM X = 5sin - . IIocTpoHTe rpatJlHK 9TOH 3aBHCHMOCTH. 

3 

Ilo flaHHbIM TaSjIHflbl nOCTpOHTe rpacjlHK 3aBHCHMOCTH 
njiOTHOCTH ra30B ot hx MOjmpHOH Maccbi. OnpeflejiHTe, 
Hcnojib3yn 3Ty 3aBHCHM0CTb, MOJiapHyio Maccy MeTaHa 
(ochobhoh cocTaBJMiomeH npnpoflHoro ra3a), njiOTHOCTb 
KOToporo npn HopMajibHbix ycjiOBHnx 0,717 kt/m 3 . 
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IIjiothocth ra30B npH HopMajibHbix ycjiOBiijix h hx MOJiapHbie Maccbi 


Ta3 

h 2 

He 

Ne 

n 2 

CO 

o 2 

Ar 

C0 2 

p , Kr/M 3 

0,09 

0,18 

0,9 

1,25 

1,25 

1,43 

1,78 

1,97 

M, 1CT 3 Kr/MOJib 

2 

4 

20 

28 

28 

32 

40 

44 


1.20. Hto6bi onpeflejiHTb paccTOHHne flo JlyHbi, yneHUK BBipe3aji 
nojiocKy SyMarn ihhphhoh 4 mm h pacnojioJKHJi ee nep- 
neHflHKyjiapHO k jiHHeńKe. O^hh KOHeii; jraHenKH oh no- 
MecTHJi B03Jie rjia3a, flpyroń HanpaBHJi Ha hhhchhh Kpaft 
JlyHBi h CTaji nepeMeipaTB nojiocKy OyMarn ,o;o Tex nop, 
nona OHa nojraocTBio He 3aKpBiJia JlyHy. IIpu 9 tom pac- 
CTOHHHe ot rjia3a flo nojiocKH OKa3ajiocB paBHBiM 44 cm. 
Kanoe 3HaHeHne paccTOHHHH ,o;o JlyHBi nojiyHHJi yneHHK, 
ecjiH flnaMeTp JlyHBi paBeH 3477 km? 

1.21. B (J)H3HKe flOBOJiBHo nacTO HcnojiB3yiOT 3aMeHy o,ii;hhx cJ>yHK- 
PHH flPyrHMH, HTO n03B0JIfieT npOBOflHTB npHÓJIHJKeHHBie 
pacneTBi. B nacTHOCTH, sina = a, ecjiH a 3a,a;aHO b pa- 

flnaHax, a \Jl + x ~l + ^x . 3anojiHHTe npHBefleHHyio Ta6- 

jiHpy h paccHHTanTe OTHOCHTejiBHyio norpeniHOCTB npefl- 
ji05KeHHBix 3aMeH. fljia naKHx 3HaneHHH x h a, Ha Barn 
B3rjiafl, Tanaa 3aMeHa HBJiaeTca onpaBflaHHon? 


sina ~ a 

y/l + X =l + ix 

2 

a, 

rpafl 

a, 

paa 

sina 

e, % 

X 

\] l + x 

l + -x 

2 

e, % 

i 




0,01 




5 




0,05 




10 




0,1 




20 




0,2 




30 




0,3 




45 




0,5 
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3-m ypoBeHb cjio>khoctm 

1.22. HMeioTCH flBa BeKTopa: a = ( 3; 4) h fo=(2;0). IlocTpoHTe 
BeKTopbi (a + fcj h (2a-3fe) h onpeflejiHTe Mo^yjra sthx 
B eKTOpOB. 

1.23. CkOPOCTH flBHJKeHHH flByX TejI Ha njIOCKOCTH 3aflaHBI BeK- 
TopaMH Oj = (1; 2) h v 2 = (3; 4). Kanon yroji o6pa3yiOT Ha- 

npaBJieHHH flBHJKeHHH Ten B flaHHBIH MOMeHT? 

IlocTpoHTe rpa(J)HKH 3aBHCHMOCTH CKOpOCTeH flBHJKeHHH 
Tpex TejI OT BpeMeHH, eCJIH CKOPOCTH H3M6HHIOTCH b co- 

oTBeTCTBHH co cjieflyiomHMH ypaBHeHHHMH: v 1 [t) = 3t + 5; 
v 2 [t) = 3t 2 -4£ + l; v 3 (t) = -t 3 +1 . Hepe3 Kanon npoMejKy- 

TOK BpeMeHH SyflyT OflHHaKOBBIMH CKOPOCTH flBHJKeHHH! 

a) nepBoro h BToporo Teji; 6) BToporo h TpeTBero Teji? 

H3BeCTHO, HTO CKOpOCTB BBITeKaHHH JKHflKOCTH H3 y3K0‘ 

ro OTBepcTHH b HHjKHeń nacTH cocyfla 3aBHCHT ot njioT- 

HOCTH P H flaBJieHHH p JKHflKOCTH Ha ypOBHe OTBepCTHH. 
IIojiB3yHCB MeTOflOM pa3MepH0CTen, onpeflejiiiTe, bo ckojib- 
KO pa3 H3MCHHTCH CKOpOCTB BBITeKaHHH JKHflKOCTH, eCJIH 
flaBJieHHe B03Jie OTBepCTHH yBejIHHHTCH BflBOe. 

1.26. ynemiK nccjieflOBaji 3aBHCHMOCTB chjibi Tona b oOmotkc pe- 
3HCTopa ot npnjiojKeHHoro HanpajKeHHH. flaHHBie H3Mepe- 
hhh yneHHKa npHBefleHBi b TaOjmpe. IIo sthm ^bhhbim no- 

CTpOHTe rpacł)HK 3aBHCHMOCTH CHJIBI TOKa OT HanpHJKeHHH. 

Mojkho jih CHHTaTB 3Ty 3aBHCHMOCTB jihhchhoh? Onpefle- 
jiHTe TaKHce conpoTHBJieHHe pe3HCTopa. IIpoKOMMeHTHpyH- 
Te nojiyHeHHBie pe3yjiBTaTBi. 


U, B 

10,2 

15,2 

19,8 

24,8 

30,2 

/, A 

0,2 

0,3 

0,4 

0,5 

0,6 


1.27. Bo xofle H3MepeHHH bbihchhjiocb, hto flnaMeTp Mana co- 
cTaBjiaeT Z> = (30±l) cm. OnpeflejiHTe oSt-cm Mana (b m 3 ), 
paccHHTaHHBiii Ha ocHOBe pe3yjiBTaTa H3MepeHHH. 

1.28. H3yaaa 3anoH ApxHMefla, oahh yaeHHK norpyjKan 
MeTaaanaecKHH KyÓHK, noflBemeHHBiH k flHHaMOMeTpy, 
b CTanaH c boaoh, a flpyroń norpyjKaji MeTajiJiHHecKHH 
Phjihhap, noflBemeHHBiH k flHHaMOMeTpy, b MeH3ypny 
c boaoh. Pe3yjiBTaTBi H3MepeHHH nepBoro yaeHHKa: pe6po 


1.24. 


M 12 5 - 
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nyOnna a = (40±l) mm, BecnyOnna bB 03flyxe (5,0 + 0,1) H, 
b BOfle (4,4±0,l) H. y BToporo yneHHna Bec piuiHHflpa 
b BOfle h B03flyxe cocTaBJiaji cooTBeTCTBeimo (l,4±0,l) H 
h (l,6±0,l) H, aoS^eM BbiTecHeHHoń BOflBi — (15±2) mji. 
MoryT jih o6a yneHHna b npe,a;ejiax norpemHOCTeń cbohx 
H 3MepeHHH yTBepjKflaTŁ, HTO Bec BbITeCHeHHOH JKHflKOCTH 
paBeH BbiTajiKHBaioEpeH cnjie? Mojkho jih, onapancb 
Ha pe3yjibTaTbi H3MepeHHH peóaT, yTBepacflaTb, hto 
B biTajiKHBaiomaH cnjia jinHeirao B03pacTaeT c yBejraneHHeM 
oS^eMa norpyjKeHHoro b BOfly Tejia? 


2. ABM>KEHME M nOKOM 


ripuMep pemeHkm 3 aflan 

Sagana. BaroH naTHTca c coptiipobohhoh ropKH. Kanne nacTH 
BaroHa flBHjnyTca, a Kanne npeSbiBaiOT b coctohhhh nonoa othoch- 
TejibHo: a) floporn; 6) CTeHon BaroHa. 

Omeem: OTHOCHTejibHo floporn flBHjnyTca Bce tohkh BaroHa n ero 
nojiec, n Tojibno Te tohkh KOJiec, KOTopbie b 3tot MOMeHT KacaiOT- 
ca 5Kejie3HO,z];opo5KHoro nojiOTHa, Haxo,o;aTca b coctohhhh nonoa. 
OTHOCHTejibHo CTeHon BaroHa flBnjnyTCH Bce tohkh nojiec, npoMe nx 

peHTpoB. 


1 -fi ypOBeHb CaOJKHOCTM 


? 2 . 1 . 


MojneT jih Tejio OflHOBpeMeHHO Haxo£HTbca b coctohhhh 
nOKOH H flBHraTbCH? 


2 . 2 . 


IIpnuTejin e^yT b aBTOMoónjie. OTHOCHTejibHo nannx Tea 
ohh Haxo,a;HTca b nonoe, a OTHOCHTejibHo nannx — abh- 
jnyTca? 


? 


2.3. 


Ha CTOJinne b nyne noe3fla, noTopbin flBHjneTca co cnopo- 
CTbio 100 km/h, jiejKHT KHnra. B nanoM cocToaHnn OHa 
HaxoflHTca — nonoa hjih flBnjneHna? 


2-m ypoBeHb cjioikhoctm 


? 2.4. 


B03flyiHHbIH Hiap JieTHT nOflXBaHeHHbIH BeTpOM. ^BHJKeT- 
ca jih oh: a) OTHOCHTejibHo 3eMJin; 6) OTHOCHTejibHo bo 3- 
flyxa? 
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2.5. Kopaójib njibiBeT b ctpoio acnaflpbi. ^BHjneTca jih oh: a) ot- 
HOCHTeJIbHO BOflbi; 6) OTHOCHTejIbHO 9CKa/i;pbI? 


2.6. KoMSaiiHep, He ocTaHaBanBaa noMSaira, BbirpyacaeT 3ep- 
ho H3 SyHKepa noMSańHa b Ky30B rpy30BHKa. Hto mohcho 
CK a3aTb o flBHHceHHH rpy30BHKa b CHCTeMe OTcneTa, cbh- 
3aHHoń: a) c noBepxHOCTbio 3eMjm; 6) c HOMÓaiiHOM? 


2.7. B ćjmabMe «CnopocTb» naccaacHpoB aBToSyca, noTopbiń 
flBHjKeTca co CKopocTbio 120 km/h, 3BanyHpyioT Ha aB- 
TonjiaT(|)opMy, noTopaa e,a;eT paflOM c aBToóycoM. B co- 
CToaHHH noKoa nan flBHjneHna HaxoflHTca naaTtJiopMa 
b CHCTeMe OTcaeTa, CBa3aHHoń: a) c noBepxHOCTbio 3eM- 
jih; 6) c aBToóycoM? HeMy paBHaeTca CKopocTb flBiijneHHa 
aBTonaaTtlJopMbi b 9thx CHCTeMax oTcaeTa? 


3-0 ypoeeHb c/io>khoctm 

? 2.8. Bo BpeMa CToaHKH noe3,a;a c BepxHeń hojikh Kyne Majib- 

ann ypoHHa Maa. MoaceT jih Maa ynacTb Ha to ace MecTo, 
ecan MajibaHK ypoHHT Maa bo BpeMa flBiiaceHHa noe3fla? 
Otbct oOocHyńTe. 


3. OTHOCMTEJlbHOCTb TPAEKTOPMM 

npMMep peiueHWH 3aflaa 

3aflaaa. KpaH, Bpaipaacb BOKpyr CBoeń och, oflHOBpeMeHHO no,a;- 
HHMaeT rpy3. Kanon bhą OyfleT hmctb TpaeKTopna flBHaceHHH rpy3a: 
a) OTHOCHTejIbHO 3CMJIH; 6) OTHOCHTeabHO KpaHOBipHKa? 

Omeem: a) OTHOCHTeabHO 3eMJiH TpaenTopneH flBHjKeHHa rpy3a 
aBaaeTca BiiHTOBaa HHHHa (rpy3 oflHOBpeMeHHo flBnaceTca no onpyai- 
hocth h BBepx); 6) OTHOCHTeabHo KpaHOBipHKa rpy3 ToabKO noflHHMa- 
eTca, noBTOMy ero TpaeKTopna — BepTHnaabHaa npaMaa. 

I-O ypOBeHb C/IOKHOCTM 

? 3.1. Kanne H3 3thx Tea flBHacyTca OTHOCHTeabHO 3eMan npa- 

MoaHHeHHo, a Kanne — npHBoaHHeńHo: a) amJiT; 6) hc- 
nyccTBeHHbiń cnyTHHn 3eMan; b) nyaa, BbiaeTeBinaa H3 
pyjHba; r) nanaa BOflbi H3 BOflonpoBOflHoro npaHa? 
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3.2. 


no npHMOJiHHeńHOMy ynacTny 5nejie3HOH flopora flBHJKeT- 
ch noe3,a;. Kanne ero nacTH OTHOCHTejibHO 3eMjm flBHJKyr- 
ch npaMOJiHHeHHO, a Kanne — npnBojiHHenHO? 


? 3.3. 


Hto bbi MonceTe cna3aTŁ o TpaenTopnn flBHnceHHH Tejia, 
ecjin nepeMemeHne 9Toro Tejia paBHO Hyjno? 


? 


3.4. 


Kanyio (|)opMy HMeeT TpaenTopna flBHjneHna Tejia, ecjin npon- 
fleHHbin nyTb ii MOflyjib nepeMemeHna Tejia oflHHanoBbi? 


2-m ypoBeHb c/io>khoctm 


? 3.5. 


Moctoboh npaH paBHOMepHo onycnaeT rpy3 n oflHOBpe- 
MeHHo nepeMerpaeT ero b ropn30HTajibHOM HanpaBJieHnn. 
Kanon bha SyfleT HMeTb TpaenTopnn flBHHceHHH rpy3a: 
a) OTHOCHTejibHO 3eMJin; 6) OTHOCHTejibHO npaHOBmnna? 
CflejianTe noacHHTejibHbin pncyHon. 


? 


3.6. 


Kan npn6jiH3HTejibHO 6ya;eT BbirjmfleTb TpaenTopnn abh- 
HceHna KOHpa nponejuiepa caMOJieTa, jieTaipero Hafl 3eM- 
jteii ropn30HTajibHo: a) OTHOCHTejibHO jieTnnna; 6) otho- 
CHTejibHo B3JieTHon nojiocbi aapoflpoMa? C^ejianTe 
noacHHTejibHbin pncyHon. 


3.7. 


Kan 6y,a;eT BbirjiafleTb TpaenTopna flBHJKeHna ncnyccTBeH- 
Horo cnyTHnna 3eMJin OTHOCHTejibHO Cojrapa? 


3-m ypoBeHb cjiojkhoctm 

1 3.8. flncn BpaipaeTca b ropn30HTajibHon njiocnocTn. Ot ero peH- 

Tpa n npaio naTHTca inapnn. Kanon bha HMeeT TpaenTopna 
flBHjneHna inapnna OTHOCHTejibHO: a) flncna; 6) 3eMJin? 


4. MATEPMAJlbHAfl TOHKA, 

nOCTynATEJIbHOE flBM>KEHME 

ripuMep peiueHMB 3aflan 

3aa;ana. npHBefliiTe npnMepbi, nor^a Cojmpe mojkho cnnTaTb 
MaTepnajibHon tohkoh. 

Omeem : Cojrape mojkho cnnTaTb MaTepnajibHon tohkoh, nor,a;a 
paccMaTpnBaeTca flBnjneHne njiaHeT Bonpyr Cojmpa hjih flBnjneHne 
Cojmpa b rajianTnne, nocnojibny b 3thx cjiynaax pa3Mepbi Cojrapa 
npnHpnnnajibHo MeHbine paccToaHna, Ha kotopom paccMaTpHBaeTca 
ero flBHjneHne. 
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1 -M ypOBeHb C/IOKHOCTM 

? 4.1. MOJKHO JIH KOCMH^eCKHH KOpa0JIb CHHTaTB MaTepHaJIbHOH 

tohkoh: a) npn onpeflejieHim ckopocth ero flBHJKeHHH no 
op6nTe; 6) npn CTtiKOBKe KopaSjia c opSHTajiBHoń CTaHpn- 
en; b) npn onpeflejieHHH paccToaHna ot nopaSjia ,o;o 3eMjm 
bo BpeMa nojieTa? 


4.2. B KanoM caynae JlyHy mojkho cnnTaTB MaTepnajiBHOH 
tohkoh oTHOCHTejiBHO paiceTBi: Korfla paneTa CTapTyeT 
c noBepxHocTn 3eMJin hjih Kor^a coBepmaeT nocaflKy Ha 
nOBepXHOCTB JlyHBI? 


? 4.3. Mojkho jih cnHTaTB KDnHTep MaTepnajiBHOH tohkoh: 

а) paccMaTpnBaa ero flBHjKeime b CojmenHOH cncTeMe; 

б) onpeflejiHH paccTOHHHe ot 3eMJin flo lOnnTepa; b) pac- 
CMaTpnBaa flBHJKemie aTMOC$epHBix noTOKOB lOnnTepa? 


4.4. IIoe3fl flBHateTca nepe3 5Kejie3HOflopo5KHBiH moct. Mojk- 


ho jih OTHOCHTejiBHO MocTa CHHTaTB noe3fl MaTepnajiBHOH 
TOHKOH? 


2-m yposeHb cjioikhoctm 


? 4.5. BepTOJieT noflHHMaeTCH BBepx, oflHOBpeMeHHo nepe- 

MeipancB Bnepefl. Mojkho jih Ha3BaTB ero flBHjKeHHe 
nocTynaTejiBHBiM? 


4.6. 


Mojkho jih paccMaTpiiBaTB flBHJKeHHe khGhhkh aTTpaKpii- 
OHa «Kojieco o6o3peHHH» nan flBHJKeHHe MaTepnajiBHOH 

TOHKH? 


5. nyTb Ul nEPEMELLiEHME 

HpuMep pemeHMn 3 a,qaH 

3aflana. Tejio ocyipecTBHjio nepeMerpeHHe s H3 tohkh A c Koopfliraa- 
T3MH X 0 =2 MH Z/ 0 = 1 MB TOHKy B C KOOp/JHHaTaMH X = —2 MH i/ = 4 M. 
HanepTHTe BeKTop nepeMemeHHH. Onpe/jejiHTe npoeKpHH BeKTopa nepe- 
MeiąeHHH Ha KOopflHHaTHBie och OX h OY h ero MOflyjiB. 

Pewenue 

HanepTiiB KOopfliiHaTHyio njiocKOCTB XOY, BBiSnpaeM MacniTaS 
(2 KJieTOHKH cooTBeTCTByioT 1 m), o6o3HanaeM tohkh A h B, coe^n- 
HaeM hx — nojiynaeM BeKTop s (cm. pncyHOK). 


14 


















£*ahok 



IIpoeKiina BeKTopa s Ha ocb OX: s x =x-x 0 . AHajiornHHO npo- 
eKpiiH BeKTopa s Ha ocb OY: s y =y-y 0 . TaKHM o6pa30M, npoeicpHH 
BeKTopa nepeMem;eHHH Ha KOopflHHaTHBie och OX h OY paBHbi H3- 
MeHeHHHM KoopflHHaT ( x h y) Tejia: 

s,=-2m-2m = -4m; s„=4m-1m = 3m. 

x y 

MoflyjiB BeKTopa nepeMerpeHHH HańfleM no TeopeMe IlH(J)aropa: 

I * | = yj s l + s l » t. e. | s | = + 3 2 =^[25 =5 (m). 

Omeem: s x =— 4m; s j/ =3m; |s| = 5m. 


1 -M ypOBeHb C/IOKHOCTM 

? 5.1. KaK onpeflejiHTB npońfleHHBiH TejioM nyTB, ecjra H3BecTHa 

TpaeKTopHH ero flBHJKeHHH? 

? 5.2. 3HaneHHe Kanon (|)H3HHecKOH BejmniiHBi H3MepaeT cneT- 

hhk Ha cnnflOMeTpe aBTOMOÓHJin — npoHfleHHoro nyTH hjih 

nepeMem;eHHH? 


2-m ypoBeHb cjiohchoctm 


5.3. 


AbtomoShjib coBepmaeT npaBBiił noBopoT. OflHHaKOBBiMH 
jih SyflyT: a) nepeMeipeHHe ero npaBBix h jieBBix KOJiec? 
6) npońfleHHBie npaBBiMH h jieBBiMH KOJiecaMH nyTH? 


5.4. 


^Ba Tena, flBHraacB npHMOJiHHeńHo, ocymecTBHjm o,o;h- 
HaKOBBie nepeMen^eHHH. Ilpn KaKOM ycjiOBHH npońfleH- 
HBie HMH nyTH TaKJKe OflHHaKOBBI? 


15 



































£*ahok 


? 5.5. 


IIo acKajiaTopy MeTpo noflHHMaiOTCH flBa naccaacHpa: 
oflHH ctoht Ha flBHacyipeMca acnajiaTope, a flpyroń HfleT 
no acKajiaTopy BBepx. /Jjia Kaa^oro naccaacnpa cpaBHH- 
Te ero nyTb h nepeMerpeHne: a) OTHocnTejiBHO njiaT(J)opMbi 
MeTpo; 6) OTHOCHTenbHo acnajiaTopa. 


7 


5.6. 


Ha flBHJKymeMca BBepx acnajiaTope MeTpo HaxoflHTCH flBa 
naccaacnpa: o^hh ctoht, a flpyron H,o;eT bhh3 co cnopoc- 
Tbio, KOTopaa no MOflyjno paBHa ckopocth acnajiaTopa. 
OfliiHaKOBbi jih npoHfleHHbiii KaacflbiM H3 naccaJKnpoB nyTb 
n ero nepeMeipeHHe: a) OTHOCHTejibHo naaTtJiopMbi MeTpo; 
6) OTHOCHTejibHo 9CKajiaTopa? 


7 


5.7. 


no ocnajiaTopy MeTpo, ,zi;BHHcyin;eMycH bhh3, cnycKaioTca 
flBa naccaacHpa: oflra ctoht, a flpyron n^eT b HanpaB- 
jieHiin flBHaceHHa acKaaaTopa. OflHHaKOBbi jih nepeMerpe- 
Hne KajKfloro H3 naccaatHpoB n nponfleHHbiH hm nyTb: 
a) OTHOCHTejibHo naaTiJiopMbi MeTpo; 6) OTHOCHTejibHo 
acnajiaTopa? 


5.8. JIoflKa Ha noflBOflHbix KpbiJibax nanmeT npaMOJiHHeHHO 
no 03epy H3 nyHKTa A %o nyHKTa B, paccToaHne Meac^y 
KOTopbiMH 40 km, a noTOM B03Bpain;aeTca b nyHKT A. Ka- 
khmh 6y,a;yT nepeMeipeHHe h npońfleHHbiH nyTb jioakh? 

5.9. ABTOMoSnjib, flBnraacb no npaMOMy niocce, OT r bexaa ot 
HaceaeHHoro nyHKTa Ha 600 m, noTOM noBepHya Ha3a,a; 
h, npeofloaeB 700 m, ocTaHOBHJica. OnpeflejiHTe nyTb, 
npoHfleHHbiH aBTOMo6naeM, h ero nepeMeipeHHe. 

5.10. Man, SpomeHHbiH BepTHKaabHO BBepx, ,o;ocTHr BbicoTbi 
16 m ot tohkh Spocna h 3aTeM ynaji b Ty ace caMyio toh- 
Ky. Kanon nyTb npomeji mhh? HeMy paBHaeTca ero nepe- 
MeipeHne? 

5.11. CTpeaa, BbinyipeHHaa H3 Jiyna BepTHKajibHO BBepx c 06 - 
pbiBa BbicoTOH 5 m, no/iHaaacb Ha 6 m Ha# oSpniBOM h yna- 
jia k ero noflHoacHio. OnpefleanTe nyTb h nepeMerpeHne 
CTpeabi 3a BpeMa nojieTa. 


5.12. 


BeaocnneflHCT, flBiiraacb no KOJibpeBOMy BeaoTpeKy, npe- 
ofloaea nojiynpyr. Kanoe nepeMeipeHHe ocyipecTBHa Bejio- 
cnneflHCT, ecjra nponfleHHbiH hm nyTb paBHaeTca 157 m? 
C/jejiaiiTe noacHHTejibHbiH pncyHOK. 
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5.13. 


IlpeofloJieB neTBepTb Kpyra, motoijhkjihct ocyrpecTBHJi 
nepeMeipeHHe 70 m. Kanon nyTb oh npomeji? CfleaańTe 
nOHCHHTeJIbHblH pncyHOK. 


5.14. 


Jlomaflb, flBHraacb no apeHe papna, npoSeraeT Kpyr flna- 
MeTpoM 14 m 3a 40 c. Onpe/jeaiiTe nyTb n Mo,a;yab nepe- 
MeipeHiia jiomafln: a) 3a 40 c flBHJKeHHa; 6) 3a 20 c abh- 
HceHHa; b) 3a 60 c flBHJKeHHa; r) 3a 10 c flBHaceHHa. C,a;e- 
jianTe noacHHTejibHbie pncyHKH. 


5.15. 


Moctoboh KpaH noflHHJi rpy3 Ha 2,5 m h oflHOBpeMeH- 
ho nepeMecTHji ero Ha 5 m b ropn30HTajibHOM HanpaBJie- 
hhh. HańflHTe MOflyjib nepeMeipeHiia rpy3a 3a BpeMa abh- 
aceHHa. 


5.16. MaTb c cbihom, nporyjraBaacb b napKe, npornaH no npa- 
moh aaaee napna 40 m, noTOM noBepHyan Ha /jpyryio aa- 
aeio, KOTopaa nepecenaeT nepByio no,zi; yraoM 90°, h npo- 
man no Heń eqe 30 m. OnpefleaHTe npońfleHHbiń hmh nyTb 
h MOflyjib nepeMem;eHHa. 


5.17. 


Teao nepeMecTnaocb H3 tohkh A b Tonny B (cm. pncyHOK). 
H3o6pa3HTe BeKTop nepeMeipeHHa, onpe/jeaHTe ero MOflyjib 
h npoeKpnn Ha KOopflHHaTHbie och, ecjra 2 KJieTOTKH Ha 
pncyHKe cooTBeTCTByiOT 20 m. 
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5.18. 


Teao nepeMecTnaocb H3 tohkh A c KOop^HHaTaMH 
X A =-10 KM H y A = 40 KM B TOHKy B C KOOpflHHaTaMH 
x B =60 km h y B =-20 km. H3o6pa3HTe BeKTop nepeMeipe- 
Hna, onpefleanTe ero MOflyab h npoeKpnn Ha KoopflHHaTHbie 

OCH. 
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5.19. 


Tejio nepeMecTHJiocb H3 Hanajia KOopfliraaT TaK, hto npo- 
eKpnn ero nepeMeipeHHH Ha KOopflHHaTHbie och npeflCTaB- 
jihiot s x =4 mh s v = 3 m. IIocTpoHTe BeKTop nepeMerpe- 
hhh h onpe,a;ejiHTe ero Mopyjib. 


5.20. BejiocnneflHCT, pBnraacb no npaMOJinHenHOMy ynacTKy 
mocce, npoexaji 25 km. IIocTpoHTe BeKTop ero nepeMe- 
rpeHHH, ecjm H3BecTHO, hto npoeKpna BeKTopa nepeMe- 
rpeHHa Ha ocb OX cocTaBJineT 20 km, a KoopflHHaTbi no- 
cejiKa, H3 KOToporo BejiocnnepncT CTapTOBaji, paBHHiOTCH 
x 0 =50 km n y 0 =30 KM. 


3-m ypoBeHb cjio>khoctmi 

5.21. IIIap-30Hfl noflHHJica Ha BbicoTy 800 m, a 3ana,fl;HbiH BeTep 
nepeMecTHJi ero Ha 600 m. HanpnTe Mopyjib nepeMeipeHHfi 
mapa OTHOCHTejibHo tohkh 3anycKa. nop KannM yrjioM bh- 
flHo map H3 tohkh ero 3anycKa? PernnTe 3aflany aHajniTH- 
necKH n rpac^nnecKn. 

5.22. Tpynna TypncTOB npomjia Ha ceBep 15 km, a 3aTeM 
noBepHyjia Ha 3anap n npomjia erpe 20 km. HaiłflHTe 
nyTb, npońfleHHbiH rpynnon, MOflyjib n HanpaBJieHiie ee 
nepeMerpeHHH. PernnTe sagany aHajinTnnecKH n rpa(|)H- 
necKH. 


5.23. 


Bo BpeMH nrpbi b maxMaTbi Typa n3 jieBoro HHJKHero otho- 
cHTejibHO maxMaTiicTa yrjia nepeMecTHJiacb CHana.ua Ha 
5 KJieToneK Bnepep, 3aTeM Ha 4 kjictohkh BnpaBo, a CJiepy- 
lorpnM xo^om eipe Ha 2 KJieTOHKH Bnepe/i;. HanepTHTe Tpa- 
eKTopnio flBHJKeHHH Typbi n o6o3HanbTe ee nepeMerpeHne 
b BbiSpaHHOM bbmh MacruTaOe. OnpepejinTe nponpeHHbin 
Typon nyTb n Mopyjib ocyipecTBJieHHoro eio nepeMeipe- 

HHH, eCJIH 1 KJieTOHKa HiaXMaTHOH flOCKH COOTBeTCTByeT 


2 CM. 


5.24. 3aHp, nyTaa cjiepbi, npbirHyji Ha 1,5 m Bnepep, 3aTeM 
Ha 50 cm BnpaBo n eipe Ha 2 m b HanpaBJieHnn, npoTH- 
BonojiojKHOM nepBOMy npbUKKy. H3o6pa3HTe BeKTop ne- 
peMemeHna, onpepejinTe ero Mopyjib n npoeKpnn Ha 
KOOPflHHaTHbie OCH. 
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6. PABHOMEPHOE nPflMOJlMHEMHOE 
ABM>KEHME 


ripuMep peweHiin 3aflan 

3aAana. H 3 XapbKOBa Ha 3anafl oTnpaBHjiCH BejiocnneflHCT co cko- 
pocTBio 20 km/h, a nepe3 3 h b tom Hce caMOM HanpaBJieHHH BBiexaji 
aBTOMoOnjib co ckopoctbk) 80 km/h. Hepe3 KaKoe BpeMH nocne BBie3fla 
BejiocimeflHCTa h Ha KaKOM paccTOHHiin ot XapBKOBa aBTOMoOnjiHCT 
floroHHT BejiocHneflHCTa? 


flano: 

on KM 

Oj = 20 - 

H 


V 2 = 80 


t = 3 h 


KM 


t ~ ? 
x — 1 


Pememie 

B CHCTeMe OTcneTa «3eMjiH» Hana.no KOopflH- 
hot CBHjKeM c r. XapBKOB, OTKyfla oTnpaBHJiHCB 
o6a Tejia, a Hanajio OTcneTa BpeMeHH — c HanajiOM 
^BHJKeHHH BejiocnneflHCTa. 


0 - > 

v 0 


x v 


CorjiacHO ycjiobhio aBTOMOÓmiB flBHrajicn Ha BpeMH i MeHbme, 
neM BejiocuneflHCT. TaKHM o6pa30M, ypaBHeHne hx flBHaceHHH OyflyT 
HMeTb BHfl: 

\x 1 =v l t, 

[x 2 = v 2 (t-i). 

B tot MOMeHT, KOiyja aBTOMoOnjiHCT floroHHT Bejiocnne^HCTa, ohii 
OyflyT HaXOflHTbCH B OflHOH TOHKe =x 2 ). 

HMeeM CHCTeMy ypaBHeHHH, jieBbie nacTH kotopbix paBHbi, a CJie- 
flOBaTejibHO, h npaBbie nacTH paBHbi, t. e. 

v i t=v 2 (t-%). 

PeiiiHM ypaBHeHne OTHocHTejibHO t : 

t = VzT . 


V 2~ * * * * V 1 

IIpoBepHM eAHHHUjŁi h onpeAejraM ^HCJioBoe SHa^eirae hckomoh 

BejiHHHHbi: 


\t\ = - 


KM 


- = H 


KM 


KM 
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W 


80 3 
80-20 


t= 4 h. 


PaccTOHHHe, Ha kotopom aBTOMoOnjiHCT floroHHT BejiocnneflHCTa, 
paBHaeTCH hx oOipe! KOopflHHaTe. Han/jeM ee KaK KOop/jHHaTy Bejio- 
cnneflHCTa: 


x = x 1 =v 1 t; [x] 


— -h = km; {x} = 20-4 = 80 . 


OTJKe, X = 80 KM. 

fljia rpa^nnecKoro pemeHia 3aflanH 3anHmeM ypaBHeHHH pn- 

jKeHHH BejiocnneflHCTa h aBTOMoSHJia: 

x 1 =20t, x 2 = 80(<-3). 

IIoctpohm hx rpaij)HKH. ToHKa nepeceHeHHH rpa<J)HKOB 6y,o;eT 
onpeflejiHTb KOopflHHaTy MecTa, r^e aBTOMoOnjiB floroHHT Bejiocune- 
flHCTa, h BpeMH, Korfla 9 to npoH30H,a;eT (cm. pncyHOK). 



O/neem: aBTOMoOnjib floroHHT BejiocnneflHCTa nepe3 t = 4 h nocjie 
BBie3fla BejiocnneflHCTa Ha paccTOHHHH x = 80 km ot XapBKOBa. 


1 -M ypOBeHb CJIOKHOCTM 

? 6.1. Bo BpeMH flBIIJKeHHH BflOJIb npHMOH yjIHTKa KaJKflyiO ce- 

KyHfly coBepmajia nepeMerpemie, paBHoe 1 mm. Mojkho jih 
CHHT aTt ee flBHJKeHne paBHOMepHŁiM? 


? 6 . 2 . 


MoTOpiIKJIHCT, flBHraHCB paBHOMepHO npHMOJIHHeHHO, Ha 
npeo/jojieHHe flByx oflHHaKOBtix ynacTKOB floporn noTpa- 
THJI pa3HOe BpeMH. CpaBHHTe CKOpOCTH ero flBHHCeHHH Ha 
9THX yHaCTKaX. 
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6.3. 


AbtomoShjib, 

OflHHaKOBBIX 

CKOpOCTHMH. 

ynacTKax. 


flBHraacb paBHOMepHO npHMOJiHHeHHO, flBa 
ynacTKa floporn npeoflOJien c pa3HBiMH 
CpaBHHTe BpeMH ero flBHJKeHHH Ha 9thx 


6.4. 


TypncT, flBHraacB c HeH3MeHHoń ckopoctbio, Ha npeo,o;ojie- 
HHe flByx ynacTKOB nyTH noTpaTHji pa3Hoe BpeMH. CpaB¬ 
HHTe flJIHHBI 9THX ynaCTKOB. 


6.5. 


ABTo6yC, flBHJKyipHHCH CO CKOPOCTBIO 90 km/h, oSrOHHeT 
rpy30BHK, CKOpOCTB flBHJKeHHH KOTOprO 15 M/C. IlOCTpOH- 
Te B OflHOH KOOpflHHaTHOH njIOCKOCTH rpa(})HKH CKOpOCTeS 
flBHJKeHHH 060 HX Tejl. 


6 . 6 . 


MoTOPHKJIHCT H BeJIOCHneflHCT flBHJKyTCH paBHOMepHO 

npHMOJiHHeńHo HaBCTpeny ,o;pyr spyry co ckopocthmh co- 
OTBeTCTBeHHO 72 km/h H 5 m/c. IlOCTpOHTe Ha OflHOH KO- 
OPflHHaTHOH njIOCKOCTH rpa(})HKH CKOpOCTeń flBHJKeHHH MO- 
TOpHKJIHCTa H BejIOCHneflHCTa. 


? 6.7. 


Ha pncyHKe H3o6paaceHBi rpa^HKH ^bhjkchhh flByx aBTo- 
6ycoB. Hto o6in;ero Mencffly flBHaceHHHMi aBToOycoB? HeM 
OHH OTJIHHaiOTCH? 


6 . 8 . 


Ha pncyHKe H3o6pajKeHBi rpacjiHKH flBHJKeHHH flByx Typnc- 
tob. Hto oSipero Menc/jy flBHaceHHHMH TypncTOB? HeM ohh 
OTJIHH aiOTCH? 



K 3adaue 6.7 


K 3adaue 6.8 


6.9. 


no rpa<|)HKaM nepeMerpeHHH flByx Teji, npeflCTaBJieHHBiM 
Ha pncyHKe, onpe^ejiHTe, KaKoe Tejio flBHHceTCH c 6ojib- 
meń ckopoctbio. OnpeflejiHTe ckopocth flBHHceHHH Teji. 
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6.10. IIo rpa$HKaM flBH5KeHHH flByx Teji, npeflCTaBJieHHbiM Ha 
pncyHKe, onpe,a;ejiHTe, Kanoe Tejio flBHJKeTCH c dojitnień 
CKOpOCTbK). OnpeflejIHTe CKOPOCTH flBHJKeHHH TeJI. 




K 3adaue 6.9 


K 3adaue 6.10 


6 . 11 . 


YpaBHeHHe flBHjKeHHH Tena HMeeT bha: x = 15-3 t. Oxa- 
paKTepH3yiiTe flBHjKeHne, ynancHTe ero napaMeTpbi, no- 
CTpOHTe rpa(|)HK flBHJKeHHH. 


6.12. ypaBHeHiie flBHJKeHHH aBTOMoSnjia HMeeT bh^: 
x = -500 + 20f. OxapaKTepH3yńTe flBHJKeHne, ynaJKHTe 
ero napaMeTpbi, nocTponTe rpacliHK flBHJKeHHH. 


6.13. 


ypaBHeHne flBHJKeHHH noe3/i;a HMeeT bha: x = 250+100i. 
0xapaKTepH3yHTe flBimeHHe, ynajKHTe ero napaMeTpbi 
H nOCTpOHTe rpa<|)HK flBHJKeHHH, yHHTbIBaH, HTO KOOpflH- 
HaTa H3MepaeTCH b KHJioMeTpax, a BpeMH b nacax. 


2-m ypoBeHb cjio>khoctm 

? 6.14. MOJKHO JIH CHHTaTb flBHHCeHHe Tejia paBHOMepHbIM npHMO- 

jiHHeHHbiM, ecjiH oho 3a jiioóbie paBHbie npoMeHcyTKH Bpe- 
MeHH coBepmaeT oflHHaKOBbie no MOflyjiio nepeMemeHHH? 


6.15. 


CKopocTb pacnpocTpaHeHim pa^HOBOjm 300 000 km/c. Kto h 
H a ckojibko paHbine ycjibmiHT neBpa: cjiymaTejin, cnflaipne 
Ha paccTOHHHH 50 m ot Hero b KOHpepTHOM 3ane b KneBe, 

HJIH Tejie3pHTejIH, KOTOpbie CMOTpHT npHMyiO TpaHCJIHpHK) 

KOHpepTa b XapbKOBe, Ha paccTOHHHH 480 km? Ckopoctb 
3Byna b B03flyxe cHHTańTe paBHOH 340 m/c. TexHHnecKHe 
3a/i;ep3KKH TejieTpaHCjmpHH mojkho He ynHTbiBaTb. 


6.16. Ha KanoM paccTOHHHH Haxo^HTca paflHocjiymaTejib, 
KOTopbiH cjibiiHHT npuMyio TpaHCJiHpiiio KOHpepTa Ha 
195 mc paHbine, neM cjiymaTejib b KOHpepTHOM 3ajie, 
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ch,z];hiii;hh Ha paccTOHHHH 68 m ot cpeHbi. Ckopocth pacnpo- 
CTpaHeHHH paflHOBOJIH 300 000 km/c, a CKOpOCTb 3ByK0BbIX 
bojih b B03flyxe 340 m/c. TexHHHecKHe 3aflep5KKH Tejie- 
TpaHCJiapHH He yHHTbiBaiiTe. 


6.17. 


Ha npaMOJiHHeHHOM ynacTKe floporn CKopocTb flBHjKeHHn 
aBTOMOÓHJia cocTaBJMJia 90 km/h. 3 anHHiHTe ypaBHeHue 
ero flBHJKeHHH ajih flByx cjiynaeB: a) b HanajibHbiH mo- 
MeHT BpeMeHH nojiosKeHHe aBTOMoSnjiH coBnaflajio c Ha- 
najiOM KoopflHHaT; 6 ) b HanajibHbiH momcht BpeMeHH ko- 
opflHHaTa aBTOMOÓHJia paBHHJiacb -200 m. CnHTaHTe, hto 
B eKTop ckopocth HanpaBJieH Tan ace, KaK h och OX. 


6.18. 


no npHMOMy mocce paBHOMepHO ^Biirajica aBToSyc co cko- 
pocTbio 72 km/h. 3 anHHiHTe ypaBHeHHe ero flBHjKeHHH fljia 
flByx cjiynaeB: a) b HanajibHbiH momcht BpeMeHH nojiojKe- 
HHe aBToSyca coBnaflajio c HanajiOM KOopflHHaT; 6 ) 3a Ha- 
najio OTcneTa BpeMeHH npiiHHT momcht npeSbiBaHHH aBTo- 
6 yca Ha paccTOHHHH 2 km ot Hanajia KOopflHHaT b HanpaB- 
jieHHH och OX. CnHTaHTe, hto BeKTop ckopocth HanpaBJieH 
npoTHB HanpaBJieHHH och OX. 


6.19. 


ypaBHeHHe flBHJKeHHH JlbIJKHHKa HMeeT BHfl: x = — 10 + 5 1 . 
0xapaKTepH3yńTe flBHJKeHHe, yKasKHTe ero napaMeTpbi 
h onpe/jejiHTe: a) KOopflHHaTy jibUKHHKa nepe3 4 c ot Ha- 
najia HaÓJiiofleHHH; 6 ) KOopflHHaTy jibDKHHKa 3a 2 c p,o Ha- 
najia HaSjiiOfleHHH; b) npoMejKyTOK BpeMeHH ot Hanajia Ha- 
SjiiOfleHHH, nepe3 kotopbih jimjkhhk 6y,a;eT Ha paccTOHHHH 
20 m ot Hanajia KOopflHHaT. PeniHTe sagany aHajiHTHnec- 
kh h rpacliHnecKH. 


6 . 20 . 


ypaBHeHHHMH x 1 = 20t h x 2 =700+6i 3aflaHbi cooTBeT- 
CTBeHHO flBHJKeHiie aBTo6yca h flBHJKeHne BejiocnneflHC- 
Ta. OxapaKTepH3yńTe flBHJKeHHe KajKfloro H3 hhx, a TaK- 
5Ke onpeflejiHTe: a) MecTo h BpeMH, Kor^a aBToSyc floroHHT 
BejiocHneflHCTa; 6) KOopflHHaTbi aBTOÓyca h BejiocnneflHCTa 
nepe3 25 c ot Hanajia HaSjnofleHHn; b) npoMencyTOK Bpe¬ 
MeHH ot Hanajia HaÓJiiofleHHH, nepe3 KOTopbiń paccTOHHne 
MejKfly hhmh 6y,a;eT cocTaBJiHTb 140 m. PeniHTe 3aflany aHa- 
JIHTHHeCKH h rpatJiHnecKH. 


6 . 21 . 


PaflOCTHan coSana BCTpenaeT CBoero xo3HHHa. ypaBHe- 
HHH flBHJKeHIIH COSaKH H X03HHHa HMeiOT BHfl: X 1 =ll ,5 1 

h jc 2 =800 — t cooTBeTCTBeHHO. OxapaKTepH3yńTe abh- 
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jKeHHe KajKfloro H3 hhx, a Tanace onpeflejiHTe: a) MecTO 
hx BCTpe^H h BpeMa, aepe3 KOTopoe npoH3ońfleT BCTpena; 
6) KOopflHHaTBi coSaKH h xo3HHHa aepe3 10 c ot Haaajia 
HaÓJiiOfleHHH; b) npoMeacyTOK BpeMeHH ot Haaajia HaSjuo- 
fleHia, aepe3 kotopbih paccTOHHHe Meatfly xo3hhhom h co- 
6aKoS 6ya;eT cocTaBJiaTB 200 m. 


6.22. H3 nyHKTOB A h B, paccTOHHHe Meatfly kotopbimh 216 km, 
HaBCTpe^y flpyr flpyry flBHJKyTca motoh;hkjihct h Bejiocn- 
neflHCT CO CKOPOCTHMH 72 Km/h H 10 m/c COOTBeTCTBeHHO. 
l/ąe h Korfla ohh BCTpeTHTca? 

6.23. H3 KneBa Ha lor OTnpaBHJica TOBapHBiń noe3fl co CKopoc- 
tbk) 54 km/h, a nepe3 2ib tom ace HanpaBjieHiiH OTnpa- 
bhjich 9Kcnpecc co ckopoctbk) 99 km/h. 3a Kanoe Bpe- 
mh h Ha KaKOM paccTOHHHH ot KneBa 9Kcnpecc floroHHT 
TOBapHBiń noe3fl? 

6.24. JlerKOBOH h rpy30B0H aBTOMoÓHJin flBHacyTca paBHOMep- 
HO npHMOJIHHeHHO B OflHOM HanpaBJieHHH CO CKOpOCTHMH 
72 km/h h 54 km/h COOTBeTCTBeHHO. OnpeflejiHTe, Ha Ka- 
kom paccTOHHHH ot CBoero HanajiBHoro nojioaęeHHa jierKo- 
BOH aBTOMOÓHJIB flOTOHHT rpy30BHK, eCJIH B HaHajIBHBIH MO“ 

MeHT BpeMeHH oh OTCTaBaji ot rpy30BHKa Ha 1 km. Ckojibko 
B peMeHH eMy noHafloSHTca? PeniHTe sagany aHajiHTiiaec- 
kh h rpacJ)HHecKH. 


? 6.25. 


MoTopHaa JiOflKa paBHOMepHO njiBiBeT npoTHB Tene- 
hhh no npaMOJiHHeHHOMy ynacTKy penn H3 nyHKTa A 
b nyHKT B h B03Bpairi;aeTCH Ha3afl b nyHKT A. IIocTpoHTe 
npH6jiH3HTejiBHBie rpacł)HKH 3aBHCHMOCTH nepeMeipeHHH 
H nyTH JIOflKH OT BpeMeHH. 


6.26. 


IIoHTajiBOH paBHOMepHO npHMOJIHHeHHO efleT Ha Bejiocn- 
nefle b ceno h B03Bpain;aeTCH Ha3afl Ha noHTy. IIocTpoHTe 
npH6jIH3HTejIBHBie rpacjłHKH 3aBHCHMOCTH nyTH H MOflyjIH 
nepeMeipeHHH noHTajiBOHa ot BpeMeHH, ecjin b TeneHHe Bceń 
noe3flKH ayji hoctohhhbih BeTep b HanpaBJieHHH cejia. 


? 6.27. 


/(Ba aBTOMoOnjiH flBHacyTca paBHOMepHO npHMOJIHHeHHO 
b OflHOM HanpaBJieHHH, npnaeM ckopoctb nepBoro BTpoe 
SojiBine ckopocth BToporo. HeM OTjmaaiOTCH rpac[iHKH: 
a) hx nepeMeipeHHH; 6) nyTeii; b) CKopocTen? IIpoBepBTe 
cboh cooSpaaceHHa nocTpoemieM cooTBeTCTByioiri;Hx rpa- 
(J)HKOB. 


24 














£*ahok 


6 . 28 . 


^Ba noe3fla flBHJKyTca paBHOMepHo npaMOJiHHenHo Ha- 
BCTpeay ppyr ppyry, npnneM ckopoctb nepBoro B^Boe 6 ojib- 
me ckopocth BToporo. HeM oTJinaaiOTca rpa(|)HKH: a) hx 
KO opflHHaT; 6) nyTeń; b) CKopocTen? IlpoBepBTe cboh co- 
oSpajKeHHa nocTpoeHHeM cooTBeTCTByioipHx rpatlJHKOB. 


6 . 29 . 


Ha pncyHKe npnBepeH rpać[)HK flBHJKeHHH Tejia. Kanon 
nyTB npomjio 3 to Tejio, Kanoe nepeMerpeHne oho ocyrpe- 

CTBHJIO? 



6 . 30 . 


Kanon nyTB h Kanoe nepeMeipeHne ocyipecTBHJio Tejio, 
rpa^HK flBHjKeHna KOToporo npuBepeH Ha pncyHne? 


6 . 31 . 


no rpacłiHKy pBHJKeHHa TpaMBaa (cm. pncyHOK) onpepejin- 
Te: a) HanpaBJieHne ero pBH5KeHHa; 6) HanajiBHyio Kooppn- 
HaTy; b) nojionceHiie nepe3 =6 c ot Hanajia flBHJKeHna; 
r) nyTB, nponpeHHBiH 3a BpeMH flBHJKeHna; p) ckopoctb 
flBHJKeHna; e) ypaBHeHne flBHJKeHna TpaMBaa. 



K 3adaue 6.30 


K 3adane 6.31 


6 . 32 . no rpa(|)HKy pBHjKeHna aBToSyca (cm. pncyHOK) onpepejin- 
Te: a) HanpaBJiemie ero flBHjKeHiia; 6 ) HanajiBHyio Kooppn- 
HaTy aBToSyca; b) bpcmh, nepes KOTopoe oh SypeT Ha paccTO- 
hhhh 100 km ot Hanajia nooppnHaT; r) nojiojKeHne aBToOyca 
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aepe3 t = 3 a ot Haaaaa flBHaceHna; a) ckopoctb flBHJKeHHfl 
aBTo6yca; e) ero nepeMeipeHHe c MOMeHTa t 1 = 1 a flo mo- 
MeHTa t 2 = 3 a; hc) ypaBHeHHe flBHaceHHH aBToSyca. 

6 . 33 . Ha pncyHKe npeflCTaBJieHBi rpa<|)HKn flBHJKeHHa flByx Teji. 
OnpeflejiHTe: a) ckopoctb flBHaceHHa Kaacfloro Tejia; 6) pac- 
CTOHHHe MejKfly hhmh aepe3 3 c nocjie Haaa.ua oTcaeTa Bpe¬ 
MeHH; b) aepe3 Kanoe BpeMa nocjie Haaajia OTcaeTa Bpe- 
MeHH paccToaHiie MejKfly TeaaMH Sy/jeT cocTaBJiaTB 60 m; 
r) ypaBHeHHe /iBHJKeHHa naac/joro Tejia. 




K 3adaue 6.32 K 3adane 6.33 

6 . 34 . Ha pncyHKe npeflCTaBJieHBi rpa$HKH flBHaceHHa flByx aB- 
TOMoSHJień. 0xapaKTepH3yńTe flBHaceHHe Ka5K,a;oro H3 hhx 
h onpe,zi;ejiHTe: a) MecTO h BpeMa BCTpean aBTOMoSHJień; 
6) paccToaHne Meac/jy hhmh aepe3 2 mhh nocjie Haaa.ua ot- 
caeTa BpeMeHH; b) nojiojKeHne naac/joro aBTOMOÓHJia aepe3 
5 mhh nocne Haaajia OTcaeTa BpeMeHH; r) ypaBHeHHe abh- 
jKeHHa aBTOMOÓHjieH. 
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3-m ypoBeHb cjio>khoctm 


6.35. 


C Kanon ckopoctbio flOJKKHa flBHraTBCH He(|)TB b TpySonpo- 
BOfle c njiorpaflBio nonepenHoro ceHeHHH 100 cm 2 , hto6bi 3a 
nac no TpySonpoBOfly npoTeKajio 18 m 3 HetJiTH? 


6.36. 


IIOTOK BOflBI, npHBOflaipHH B flBH5KeHHe KOJieCO MejIBHHpBI, 

TeneT co ckopoctbio 0,5 m/c no KaHajiy, rnnpHHa kotopo- 
ro 1,5 m, a rjiySima — 0,6 m. Ckojibko bo^bi na^aeT Ha 
KOJieco MejiBHiipBi KajKflyio ceKyHfly? 


6.37. 


H 3 ropowa c HHTepBajioM b 4 mhh b o,o;hom HanpaBJieHnn 
BBiexajin flBa BejiocnneflHCTa c OflHHaKOBoń ckopoctbio, 
paBHon 15 km/h. OnpeflejiHTe ckopoctb TypncTa, kotopbih 
nieji hm HaBCTpeny, ecjin oh BCTpeTHji BejiocnneflHCTOB 
C HHTepBajIOM B 3 MHH. 


6.38. 


AbtomoShjib 3a 45 mhh oóorHaji ,n;Ba peiłcoBBix aBTOÓyca, 
KOTOpBie flBHrajIHCB C HHTepBajioM 30 MHH, CO CKOPOCTBIO 
60 km/h. C KaKOH CKOPOCTBIO flBIirajICH aBTOMOÓHJIB? 


6.39. 


HHTepBaji MesKfly BCTpenaMH naccajKnpcKoro aKcnpecca, 
flBHJKymerocH co ckopoctbio 120 km/h, c flByMa 9jieKT- 
ponoe3/i;aMH, KOTOpBie exajin HaBCTpeny eMy c oflHHaKO- 
boh ckopoctbio 80 km/h, cocTaBHJi 20 mhh. OnpeflejiHTe 
HHTepBaji flBHJKeHHH 3JieKTpOnoe3flOB. 


? 6.40. 


Ha pncyHKe npeflCTaBJieH rpacJiHK 3aBHCHM0CTH Koopsima- 
tbi Tejia ot BpeMeHii. Mojkho jih yTBep^KflaTB, hto Teno Ha- 
XOflHTCH B COCTOHHHH nOKOfl, eCJIH flPyrHX CBefleHHH o ero 
flBHHteHHH HeT? 
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6.41. 


flBHJKeHHe Tejia mojkho onncaTB b njiocKOCTH XOY ypaBHe- 
hhhmh: x = 4 + 3 t, y = 5-6t . 3anHiniiTe ypaBHeHHe TpaeK- 

TOpHH flBHJKeHHH 3TOrO Tejia, T. e. 3aBHCHM0CTB y OT X. 


6.42. 


/[BHJKeHHe BejiociraeflHCTa b njiocKOCTH XOY H3MeHneT- 
ch corjiacHO ypaBHeHHHM x = —51 h y = 8+2t . 3anHinHTe 
ypaBHeHHe TpaeKTopnn flBH5KeHHH BejiocnnefflHCTa h no- 
CTpOHTe TpaeKTOpHK) ero flBHJKeHHH. 
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6.43. 


Ha pncymce npeflCTaBJieHbi rpac^mcn CKopocTen ^BHJKeHHH 
flByx KaTepoB. nocTpońTe rpatłjmcn flBHJKemia sthx Ka- 
TepoB, no KOToptiM onpeflejmTe MecTO h BpeMH nx BCTpe- 
nn, ecjin H3BecTH0, hto b HanajibHbin momcht BpeMeHH 
KOOpflHHaTbl KBTepOB HMeJIH 3HaneHHH 0 m h 75 m co- 
OTBeTCTBeHHO. 


6.44. Ha pncymce npeflCTaBJieHbi rpac^mcn ckopocth ,zj;Byx no- 
e3flOB. nocTpońTe rpa(J)HKH flBnnceHHa 3thx noe3flOB, no 
KOTopbiM onpe,a;ejiHTe MecTO n BpeMa, Kor^a HanHeTca 06- 
toh oflHoro noe3,a;a upyrnM, ecjin H3BecTHO, hto b momcht 
H anana OTcneTa BpeMemi nx KOopflHHaTbi HMejin 3HaneHne 
100 M H 400 M COOTBeTCTBeHHO. 
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K 3 adaue 6.43 


K 3 adaue 6.44 


7. OTHOCMTEJIbHOCTb ABMKEHMfl 

llpiiMepbi pemeHun 3aflaM 

3aa;ana 1. BaroH mnpnHOH 2,4 m, flBnjKyrpHnca paBHOMepHO 
npaMOJiHHenHO co CKopocTbio 54 km/h, 6biJi npoónT nyjien, jieTeBinen 
nepneHflHKyjiapHO k HanpaBJieHmo flBnaceHna BaroHa. OTBepcTiia ot 
nyjin b CTeHKax BaroHa CMemeHbi flpyr OTHOCHTejibHo flpyra Ha 6 cm. 
OnpeflejiHTe CKopocTb flBHaceHna nyjin. 

Peuienue 

3aflana CBH3aHa c oTHOCHTejibHoc- 
tbk) flBHHceHHH BaroHa n nyjin. 

BpeMa flBHJKeHHa nyjin, KOTOpOe 
Mbl SyffleM CHHTaTb paBHOMepHbIM 
npHMOJiHHenHbiM (npeHeSpeaceM H3- 
MeHeHneM ckopoctii nyjin bo BpeMa ee 


ffano: 
d = 2,4 m 

KM 

u = 54 - 

a 

Z = 6 CM 


— ? 


CH 


1 K M 

i> = 15 — 


Z = 610 m 
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B3aHM0fleńcTBHa co CTeHKaMH BaroHa), b BaroHe: = — , r,o;e u — cko- 

u 

pocTB flBHJKeHHH nyjiH; BpeMH nepeMerpeHiia BaroHa Ha paccTOHHne 

l (hmchho 9thm nepeMerpeHneM oóycjioBJieHO CMemeHne Bxo,a;Horo 

l 

h Bbixo,zi;Horo oTBepcTnn nyjin): t 2 = — , r^e v — ckopoctb flBnaceHna 

v 

BaroHa. 

^ dl dv 

IIocKoaBKy t 1 =t 2 , to — = — , OTKy,n;a u = — . 

u v l 

IIpoBepHM eflHHHpBi h onpeflejinM HHcaoBoe 3HaaeHHe hckomoh 
B eanaHHBi: 


M 

M- 



r i 2,4 15 

\u\ = - r = 600 ^ 

L J 6 10 

u = 600 m/c. 

Omeem: ckopoctb nyjin 600 m/c. 


3aAana 2. MajiBHHK SeraeT no acKaaaTopy. IlepBBiH pa3 oh Ha- 
CHHTaa 50 CTyneHeK, a BTopon pa3, flBuraacB b Ty SKe CTopoHy co 
CKopocTBio, BTpoe OojiBruen OTHOCHTeaBHO acKaaaTopa, HacnnTaji 
75 CTyneHeK. Ckojibko CTyneHeK oh HacanTaji 6 bi Ha HenoflBnacHOM 
acnaaaTope? 


/(aho: 
n 1= 50 
n 2 = 75 
u 2 = 3^ 

n — ? 


Peiuenue 

3aflaHa ocHOBBiBaeTca Ha oTHocnTejiBHOCTn flBnace- 
hhh MajiBHHKa h acnajiaTopa. 

IlycTB v — MOflyaB ckopocth acKaaaTopa, l — 
ero fljiiHa, n — KOJinaecTBo CTyneHeK Ha HenoflBnac- 
hom acKaaaTope. OaeBHflHO, hto Ha eflnmmy ajihhbi 

n 

acKaaaTopa npnxoflHTca — CTyneHeK. 


Bbihchhm TaKace, KaK HanpaBjieHBi ckopocth MaaBHHKa h ac- 
KaaaTopa. Ecjih 6bi MaaBHHK 6eacaa npoTHB flBHJKeHna acKaaaTopa, 
TO, yBeJIHHHB CBOK) CKOPOCTB, OH HaCHHTajI 6bl MeHBHie CTyneHeK, 
HO H3 yCJIOBHH BHflHO, HTO MaJIBHHK, flBHraHCB C ÓOJIBHieH CKOpOC- 
tbk), HacHHTaa SoaBHie CTyneHeK, cjieflOBaTejiBHO, oh flBnrajica no 
xofly acKaaaTopa. Ckopoctb ero flBHjKeHna othochtcjibho 3eMjin no 
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3aKOHy cjioJKeHHa CKopocTeń 6yfleT paBHa: u + v, BpeMa flBHaceHHa: 
l 

t = -, cooTBeTCTBeHHO nepeMeipeHue oTHOCHTejiBHO acKaaaTopa: 

u + v 


s = ut = 


ul 

u + v 


Ecjih Ha eflHHiipy /jjihhbi acnajiaTopa npnxoflHTca — CTyneHeK, 

n ^ 

TO Ha nyTH S MaJIBHHK hx HacHHTaeT s —. 


u l n u n 

1 aKHM oopa 30 M, b nepBOM cayaae: n x — — -= —-— , bo btopom: 

u x + V l u 1 +v 

uJ n 3 u.n 

n 2 = -=-. 

u 2 + v l 3 u 1 + v 

Mbi nojiyaHjm cncTeMy ypaBHeHHH, KOTopyio mohcho 3 anncaTB 
Tan: 


n 

U x + V 


Tl 

n i 

n 

> 

U 1 

3Uj +v 

HJIH • 

n i 

n 

n 2 

3Mj 


. U 2 


u i 

1 v 

3 u, 


floMHOJKHM BTopoe ypaBHemie Ha 3 u bbihthm h 3 Hero nepBoe 

tt „ 3 n n 2 nn 

ypaBHeHne. nojiyaHM: 2 =-, OTKyfla n = - . 

n 2 n, 3n, - n 2 


HańfleM 3 HaaeHHe hckomoh BejiHTHHBi: 


Tl — 


2- 50-75 

3- 50-75 


= 100 . 


Omeem : MajiBHHK Ha HenoflBHJKHOM acnajiaTope HacaiiTaeT 100 CTy¬ 
neHeK. 


1 -M ypOBeHb CJIOKHOCTM 

? 7.1. IlaccajKHp CHflHT b 3aKpBiToń KaiOTe Tenaoxofla, KOTopBiń 

flBHateTca no 03epy paBHOMepHo npaMOJiHHeHHO. CMoaceT 
jih naccaacnp, He BBixo,n;a H3 kbiotbi (c homoiu;bk) MexaHH- 
necKHx onniTOB), onpeflejiHTB HanpaBJieHne flBHHceHHH Te- 
njioxo,o;a? 

? 7.2. IIo BaroHy noe3fla b HanpaBJieHHH ero flBHacemiH HfleT ae- 

jioBeK. KaKoe H3 flByx Tea — BaroH hjih aeaoBeK — HMe- 
eT SOJIBHiyiO CKOpOCTB OTHOCHTejIBHO 3eMan? 
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? 7.3. 


SKcnpecc flBHJKeTCH Ha ior. B KanoM HanpaBJieHHH otho- 
CHTejiBHo noBepxHOCTH 3eMJiH jieTHT BepTOJieT, ecjiH nac- 
caJKnpy BepTOJieTa KanceTCH, hto noe3,zi; HenoflBHJKeH? 


7.4. 


B cJ)HJiBMe «Ckopoctb» naccancHpoB aBToóyca aBaKynpyiOT 
Ha aBTonjiaTt})opMy, flBHHtymyiocH phjom c aBToóycoM. 
B KaKOM HanpaBJieHHH h c Kanon cnopocTBio flBHJKeTCH 
aBTonjiaT(J)opMa othocht6jibho noBepxHocTH 3eMjin? 


7.5. 


no pene npoTHB TeneHHH, ckopoctb KOToporo 0,5 m/c, 

njIbIBeT JIOflKa, CKOpOCTb flBHJKeHHH KOTOPOH OTHOCHTejIb" 
HO BOflbI 4,5 m/c. OnpeflejIHTe CKOPOCTB fflBHJKeHHH JIOflKH 
oTHOCHTejibHO 6epera. Kanon nyTb OTHocHTejibHO 6epera 
oHa npeoflOJieeT 3a 5 mhh? 


7.6. 


no pene no TeneHHio, ckopoctb KOToporo 3 m/c, njibiBeT 
napOXOfl, CKOpOCTb flBHJKeHHH KOToporo OTHOCHTejibHO 6e- 
pera 36 km/h. OnpeflejiHTe ckopoctb flBHJKeHHH napoxo- 
fla OTHOCHTejibHO BOflbi. 3a naKoe BpeMH napoxofl npońfleT 
OTHocHTejibHO 6epera 70 m? 


2-m ypoBeHb cjiojkhoctm 


7.7. 


MajibHHK nepenjibiBaeT peKy, nmpHHa KOTopoił 75 m, 
CO CKOpOCTbIO 1,5 m/c OTHOCHTejibHO BOflbI, npHHeM OH 
njibiBeT nepneHflHKyjmpHO k TeneHHio, cnopocTb kotopo- 
ro 2 m/c. OnpeflejiHTe cnopocTb flBHJKeHHH MajibHHKa otho- 
ciiTejiBHo 6epera. Ha ckojibko mctpob HHJKe no TeneHHio 
MajibHHK BbińfleT H3 Boflbi? Kanoe nepeMeipeHHe oh ocy- 
ipeCTBHT 3a 9TO BpeMH? 


7.8. 


Moctoboh KpaH b TeneHiie 10 c noflHHMaeT rpy3 co cko- 
pocTbio 15 m/mhh h oflHOBpeMeHHO nepeMeipaeT ero b ro- 
pH30HTajibHOM HanpaBJieHHH co CKopocTbio 0,3 m/c. Onpe- 
flejiHTe nepeMemeHHe rpy3a OTHOCHTejibHO 3eMJin. 


7.9. 


MejKfly flByMH nyHKTaMH, pacnojiojKeHHbiMH Ha paccTOH- 
hhh 100 km flpyr ot flpyra, no pene KypcnpyeT KaTep, npe- 
oflojieBaiomHH 3 to paccTOHHHe 3a 4 h, ecjiH njibiBeT no Te- 
HeHHio, h 3a 10 h — ecjiH npoTHB TeneHHH. Onpe,zi;ejiHTe 
CKOPOCTB TeneHHH H CKOpOCTb flBHJKeHHH KaTepa OTHOCH¬ 
TejibHO BOflbI. 
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7.10. IIapoxofl no pene npeoflOJieBaeT paccTOHHne Meatfly flBy- 
mh ropoflaMH 3a 6 h, Kor^a ABnaceTca no TeneHHio, n 3a 
8 h — KOiyia npoTHB TeneHna. 3a KaKoe BpeMa npeoflojie- 
eT paccToamie Meacfly 9thmh ropoflaMH njioT? 

7.11. 3a 1,5 h KaTep npeoflOJieBaeT paccTOHHne Meacfly flByMa 
npncTaHHMH, KOTopoe cocTaBJiaeT 18 km. 3a KaKoe Bpe- 
mh oh npońfleT oSpaTHon nyTb, ecjin cnopocTb TeneHHa 
3 km/h? 


7.12. 


ScKajiaTop MeTpo ABnaceTca co cnopocTbio 0,75 m/c. 
3a KaKoe BpeMa naccaatHp noflHHMeTca no acKajiaTopy 
flJiHHon 50 m, ecjin oh H/i;eT b HanpaBJieHHH ero ąbh- 
JKeHHH CO CKOpOCTbK) 0,25 M/C OTHOCHTejIbHO JieHTbl 
acKajiaTopa? 


7.13. IlaccajKHp no/jHHMaeTca neniKOM no HenoflBHJKHOMy 
acKajiaTopy 3a 2,5 miih, a ecjin HfleT no noflBHJKHOMy — 
3a 50 c. 3a Kanoe BpeMa gcnajiaTop noflHHMeT naccaJKH- 
pa, KOTOpblH ctoht Ha HeM? 


7.14. 3cKajiaTop MeTpo noflHHMaeT HenoflBHjKHoro naccajKnpa 3a 
1,5 mhh. IlaccaJKHp no HenoflBnacHOMy acKajiaTopy noflHH- 
MaeTca 3a 2,5 mhh. 3a Kanoe BpeMa noflHHMeTca nacca- 
jkhp, H,a;yn];HH no nop;BHJKHOMy acKajiaTopy? 


7.15. BeaocnneflHCT oóroHaeT apMencKyio KOJioHHy ,o;jihhoh 
300 m, flBnraacb co ckopoctbio 18 km/h. 3a nanoe BpeMa 
oh ocym;ecTBHT o6roH, ecjin KOJiOHHa ,n;BH5KeTca co cnopoc- 
TbK) 4,5 km/h? 

7.16. IlaccajKHpcKHH noe3fl, CKopocTb flBHaceHHa KOToporo 
108 km/h, H TOBapHblH, KOTOpblH flBHJKeTCH CO CKOpOCTbK) 
54 km/h, eflyT no napajuiejibHbiM KOJieaM b o^hom HanpaB- 
jieHHH. 3a nanoe BpeMa cocTOHTca o6roH, ecjra fliHHa no- 
e3p;oB paBHaeTca cooTBeTCTBeHHO 120 m h 180 m? 

7.17. flBa noe3fla flBHacyTca HaBCTpeny flpyr flpyry. Ilacca- 
jkhp nepBoro 3aMenaeT, hto BTopoń noe3fl, pHHa koto- 
poro 150 m, npoxoflHT mhmo Hero 3a 6 c. C Kanon cko- 
pocTbio flBHJKeTca BTopoń noe3/];, ecjra cnopocTb nepBoro 
36 km/h? 
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? 7.18. 


1 7.19. 


7.20. 


7.21. 


7.22. 


7.23. 


3-m ypoBeHb cjioikhoctm 

BoflHTejiB, capacB b aBTOMoómiB c otkhahbim BepxoM, bbi- 
hchhji no HaKaoHy pepeBBeB, hto BeTep pyeT c ceBepa. Kor- 
pa ace oh noexaa Ha lor, to BCKope oipyTHa, hto BeTep pyeT 
eMy b Jinpo. Kaa 3to oStjHChhtb, yHHTBiBaa, hto HanpaB- 
neHHe BeTpa He H3MeHnaocB? 

Ot npucTaHH b npoTHBonoaoacHBix HanpaBaeHHax OflHO- 
BpeMeHHo OTnaBiBaiOT aopKa h naoT. Hepe3 15 mhh aop- 
Ka MrHOBeHHo pa3BopaHHBaeTca h naBiBeT Hasap. CKoaB- 
ko BpeMeHH en noHapoSHTca, htoSbi porHaTB naoT? 

IlaoT fljiHHofi 16 m naBiBeT no peae co ckopoctbio 0,8 m/c. 
BpoaB naoTa paBHOMepHo pBHaceTca neaoBeK, kotopbih 3a 
20 c npoxoflHT ero ot opHoro apaa po ppyroro h B03Bpa- 
rpaeTca Ha3ap. HaiipHTe ckopoctb pBHHceHiia, nepeMerpe- 
Hne h nponpeHHBiH aeaoBeKOM nyTB: a) OTHOCHTeaBHo nao¬ 
Ta; 6) OTHOCHTeaBHo 6epera. 

IlaoT ninpHHOH 12 m naBiBeT no peae co ckopoctbio 
1,5 m/c. IIonepeK naoTa paBHOMepHo pBHaceTca neaoBeK, 
kotopbih 3a 16 c npoxoflHT ero ot opHoro Kpa a po ppyro- 
ro n B03Bpain;aeTca Ha3ap. HańpHTe ckopoctb pBiiaceHHa, 
nepeMeipeHne n npoiipeHHBiH neaoBeKOM nyTB: a) othoch- 
TeaBHo naoTa; 6) OTHOCHTeaBHo 6epera. 

flBa Teaa pBHacyTca paBHOMepHo npaMoanHeiiHo HaBCTpeny 
ppyr ppyry. Ilpn 3 tom paccToaHne Meacpy hhmh KaacpBie 
3 c yMeHBinaeTca Ha 240 m. Ha CKoaBKO 6ypeT yBeaHHH- 
BaTBca paccToaHne Meacpy hhmh KaacpBie 4 c, ecan Teaa 
6ypyT pBHraTBca b ophom HanpaBaeHHH? H3BecTHO, hto 
ckopoctb pBHaceHHa oflHoro H3 Tea 50 m/c. 

H 3 nyHKTOB A h B, paccToaHne Meacpy kotopbimh 500 m, 
HaBCTpeay ppyr ppyry no npaMoń popore npyT pBa 6paTa 
c oflHHaKOBOH ckopoctbio 5 km/h. Ot opHoro 6paTa K flpy- 
roMy SeacHT hx coSaaa, KOTopaa, poóeacaB, HeMepaeHHO 
noBopaaHBaeT h mhhtch k nepBOMy OpaTy. Oto noBTopa- 
eTca, nona 6paTBa He BCTpeTHTca. OnpepeaHTe nepeMerpe- 
Hne co6aKH h npońpeHHBiH eio nyTB, ecan ckopoctb pbh- 
aceHHa coSaKH 20 km/h. 
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8. CPEflHSłfl CKOPOCTb 

HEPABHOMEPHOrO ABkDKEHMfl 


llpuMep peiueHMH 3aflan 

Sagana. HeTBepTB nyTH aBTOMoSnjiB flBHrajica co ckopoctbio 
120 km/h, a ocTaTOK nyTH — co ckopoctbio 90 km/h. OnpeflejiHTe 
cpeflHHno nyTeByio ckopoctb flBHJKeHHH aBTOMoOnjia. CnHTaHTe, hto 
H a KajKflOM H 3 ynacTKOB aBTOMoOnjiB flBHrajica paBHOMepHo. 


ffano: 

Uj =120 



KM 

H 


ł > 2 = 90 


KM 

H 


V 


cp 


? 


Peiuenue 

CpeflHHH nyTeBaa ckopoctb onpeflejia- 
l 

eTca no (})opMyjie v cp =— , npnneM l = \+ l 2 , 

f 1 

a t = t 1 +t 2 . H3 yCJIOBHH H3BeCTH0, HTO ^ = —l , 

4 

a l 2 — ocTaTOK nyTH — MoaceT Sbitb HańfleH 

3 

KaK l 2 =l-\, t. e. 4 =— l . 

4 


YHHTBiBaa, hto flBHjKeHHe Ha oTflejiBHBix ynacTKax paBHOMepHo, 
l l l 2 31 

HaHfleM t 1 = — = - H t 2 =^-= - , TOrfla BCe BpeMH flBHJKeHHH 

V 1 4V 1 V 2 4v 2 

t _ i , 3 1 l{y 2 + 3 Vl ) 

4 Vl 4 v 2 4ł>, v 2 


nocne noflCTaHOBKH b (JiopMyjiy cpe^Heń ckopocth nojiynHM 

l- 4 v 1 v 2 _ 4v 1 v 2 

cp l(v 2 + 3v 1 ) v 2 +3v 1 

IIpoBepHM eflHHHpBi h onpeflejiHM nncjiOBoe 3HaneHHe hckomoh 

BejIHHHHBi: 


KM KM 




412090 

-= 96 ; 

90 + 360 


v = 96 km/h. 


Omeem : cpeflHaa ckopoctb flBHaceHiiH aBTOMoSnjia Ha bccm nyTH 
cocTaBJiajia 96 km/h. 
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1 -M ypOBeHb CJIOKHOCTM 

? 8.1. MomeT jih cpeflHaa nyTeBaa ckopoctb flBHHceHHH Tejia no 

MOflyjno paBHHTBca cpeflHen ckopocth nepeMerpeHHa? 


8 . 2 . 


BaroH, flBnraacB nofl yKJiOH, npeo/jojieji 120 m 3a 10 c. 
CKaTHBIHHCB C TOpKH, OH npOHie.II flO HOUHOfl OCTaHOBKH 
erpe 360 m 3a 1,5 mhh. OnpeflejiHTe cpeflHioio ckopoctb 
flBHJKeHHa BaroHa. 


8.3. B TeaeHHe 12 c BejiocimeflHCT flBnrajica co ckopoctbio 
18 km/h, b TeneHue CJieflyioiH;Hx 25 c — co ckopoctbio 
4 m/c. KaKoń 0Biaa cpeflHaa ckopoctb ero flBHjKeHna? 


8.4. 


Ha pncyHKe npeflCTaBJieH rpatjjuK 3aBHCHM0CTH nyTH, npo- 
ńfleHHoro aBTOMoOnjieM, ot BpeMeHH. OnpeflejiHTe cko¬ 
poctb flBHJKeHua aBTOMoSnaa Ha KaacflOM ynacTKe h cpe/i;- 

HKHO CKOPOCTB ero flBHJKeHHH. 


8.5. Ha pncyHKe npeflCTaBJieH rpatłiHK 3 aBncnMocTn npońfleH- 
Horo TeaoM nyTH ot BpeMeHH. 0 xapaKTepH 3 ynTe flBH)Ke- 
HHe Teaa. OnpeflejiHTe cpeflHioio ckopoctb ero flBHjKeHna 
Ha BceM nyTH. 
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K 3adaue 8.4 


K 3adane 8.5 


2-m ypoBeHb c/io>khoctm 

8.6. PaccTOHHHe Meatfly ropoflaMH cocTaBJiaeT 6000 km. CaMO- 
jieT, npeoflOJieB 4000 km co ckopoctbio 800 km/h, coBep- 
hihji BBiHyjKfleHHyio nocaflKy Ha npoMeacyTOHHOM aapo- 
flpoMe. Hepe3 3 h oh BBiJieTeji c 3Toro aapoflpoMa h 3a 4 h 
floaeTea flo nyHKTa Ha3HaneHHa. OnpeflejiHTe cpeflHioio 
ckopoctb nepeMeipeHiia caMOJieTa. 
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8 . 7 . PaccTOHHHe Mencfly nyHKTaMH A h B cocTaBJiaeT 360 km. 
ABToSyc npoexaji nepBbie 120 km 3a 2 h; ocTaTOK nyTH oh 
exaji co CKopocTBio 80 km/h. KaKoń 6biJia cpeflHim cko- 
Poctł flBHjKeHHa aBToOyca? 

8.8. BejiocuneflHCT, flBHraacB co ckopoctbio 24 km/h, ycneji npo- 
exaTB 36 km, npejKfle neM ero Bejiocnnefl cjiOMajica. Hac 
oh nBiTajica OTpeMOHTHpoBaTB Bejiocnnefl, a Kor^a H3 SToro 
HHnero He bbihijio, OTnpaBHjica aomoh. IlpoSfla 10 km co 
ckopoctbio 5 km/h, oh ocTaHOBHJi nonyTHyio Mamimy h 3a 
nojinaca B03BpaTHJica flOMoS. OnpeflejniTe cpe^Hioio nyTe- 
ByiO CKOpOCTB flBHJKCHHH BejIOCHneflHCTa. 

8 . 9 . IIoflHHMaHCB Ha ropy, jibijkhhk npomeji 3 km co cpe^Heń 
ckopoctbio 5,4 km/h, a OT,a;oxHyB Ha ropę 15 mhh, cnyc- 
thjich no flpyroMy CKJioHy, npeoflOJieB 1 km co cpeflHeń 
ckopoctbio 10 m/c. OnpeflejiHTe cpe^Hioio ckopoctb ,d;bh- 
JKeHHH JIBIJKHHKa Ha BCeM nyTH. 

8 . 10 . Bo BpeMH copeBHOBaHHH Bejiocnne^HCT npoexaji nepBBin 
Kpyr co CKOPOCTBIO 25 km/h, a BTOpOH — co CKOPOCTBIO 
30 km/h. KaKoń SBiJia cpe^Him ckopoctb flBHjKeHHH Be- 
jiocnneflHCTa Ha BceM nyTH? 

8 . 11 . nepByio nojiOBHHy SeroBon flopojKKH cnopTCMeH npoSeJKaji 
CO CKOpOCTBK) 27 Km/h. C KBKOH CKOpOCTBK) OH flBHrajICH 
Ha BTOpOH nOJIOBIIHe flHCTaHpiIH, eCJIH CpeflHHH CKOpOCTB 
ero flBHJKeHHH cocTaBHJia 18 km/h? 

8.12. TpeTB nyTH aKcnpecc flBHrajica co ckopoctbio 90 km/h, cjie- 
Ayioipyio TpeTB nyTH — co ckopoctbio 150 km/h, a nocjiefl- 
HIOIO TpeTB CKOpOCTB ero flBHJKeHHH COCTaBJIHJia 120 km/h. 
Kanon ÓBiJia cpe/jHHH ckopoctb flBHjKeHim aKcnpecca? 

8 . 13 . TpeTB nyTH TypncT ^Biirajica co ckopoctbio 5 km/h, a ocTaTOK 
nyTH ckopoctb ero .nBHJKeHHn cocTaBJimia 4 km/h. Onpefle- 

JIHTe CpeflHIOIO CKOPOCTB flBHJKeHHH TypHCTa Ha BCeM nyTH. 


8.14. 


TpeTB BpeMeHH noe3fl flBHrajica co ckopoctbio 72 km/h, cjie- 
flyioipyio TpeTB BpeMemi — co ckopoctbio 50 km/h, a nocjiefl- 
HIOIO TpeTB CKOPOCTB erO flBHJKeHHH COCTaBJIHJia 58 km/h. 
Kanon Sama cpe/iHHH ckopoctb ^bhjkchhh noe3^a? 


8.15. HeTBepTB Bcero saTpaneHHoro BpeMeHH TypncT meji co cko¬ 
poctbio 5 km/h, a ocTaTOK BpeMeHH exaji Ha JioruaflH co 
ckopoctbio 20 km/h. OnpeflejiHTe cpe^Hioio ckopoctb jbh- 
JKeHHH TypHCTa. 


36 
























£*am(nc 


3-m ypoeeHb cjio>khoctm 

8.16. Bo ckojibko pa3 oTjmnaioTCH cpe^Hiie ckopocth flBHaceHHa 
aBTOMoSnjia Ha o/ihom h tom 5Ke ynacTKe nyTH b flByx cjiy- 
naax: b o^hom cjiynae nepByio nojioBHHy 3aTpaneHHoro 
BpeMeHH oh exaji co ckopoctbio 40 km/h, a BTopyio nojio- 
BHHy BpeMeHH — co ckopoctbio 60 km/h; bo btopom cjiynae 
aBTOMOÓHJiB npoexaji nepByio h BTopyio hojiobhhbi nyTH 
c TeMH ace chmbimh CKopocTaMH, hto h b nepBOM cjiynae? 


9. PABHOyCKOPEHHOE flBM>KEHME 


npiiMepbi pemeHun 3aflan 


3aflana 1. Koop/jHHaTa Teaa, flBHacyiperoca baojib och OX, H3Me- 
HaeTca b cootbctctbhh c ypaBHeHneM x = 8 + 5t-l,25t 2 . OnpefleanTe 
napaMeTpBi flBnaceHHa, oxapaKTepH3yńTe ero h nocTpońTe rpa$HK 

3aBHCHMOCTH V x (t). 


flano: 

x= 8 + 5^-l,25^ 


w 0x 

a — 


X 



(*) 


? 

? 

? 


? 


2 


Peuienue 

IIpHBefleHHoe ypaBHeHne cooTBeTCTByeT 
ypaBHeHHio paBHoycKopeHHoro npaMOJiHHeii- 

Horo flBHJKeHHa, KOTopoe HMeeT o6ih;hh bur: 

.2 
a t 

X = X 0 + V Qx t-\ - 5 - . C/HHTaa, HTO Bce BeHHHHHBI 

flaHBI B CH, BHflHM, HTO X n = 8 M, U. = 5 M/C, 

a x =- 2,5 m/c 2 . 

OopMyjia MTHOBeHHOH CKOpOCTH npH paBHO- 
yCKOpeHHOM flBHJKeHHH HMeeT BHfl: v x = v 0x + a x t , 
cjie,a;0BaTeaBH0, b HarneM cjiynae v x =5-2,51. 

CocTaBHM TaÓJiHiiy h hoctpohm rpa<J)HK ckopocth 
(cm. pneyHOK). 



t, c 

0 

2 

v x , m/c 

5 

0 
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H3 napaMeTpoB flBHaceHHa Tejia h rpaclimca ckopocth flejiaeM 
BBIBOfl: TeJIO flBHJKeTCH B HanpaBJieHHH KOOPflHHaTHOH OCH OX 
(u 0a: > 0) paBHoycKopeHHO (a x <0); aepe3 2 c nocjie Haaaaa Ha- 
ÓJiiofleHHa Tejio ocTaHaBJiiiBaeTca, nocjie nero flBHaceTca paBHo- 
yCKOpeHHO ( | V x | aHHeHHO B03paCTaeT) npOTHB KOOPfflHHaTHOH OCH 

K<0). 


3aaaHa 2. 3a 50 m po Btea^a Ha moct motou;hkjihct, KOTopbiń p, o 
Toro flBHrajica co ckopoctbio 54 km/h, Haaaa TopM03HTb. TopM03Hoe 
ycKopeHiie no MOflyaio paBHaeTca 2 m/c 2 . Hapynma jih BOflHTeab 
npaBHjia, ecan nepe/i; BiesflOM Ha moct ctoht 3HaK orpaHHaeHHa 
CKOpOCTH 10 KM/a? 


ffano: 


v o = 54 


KM 


s = 50 m 


a -2 


M 


2 


c 


CH 

o„=15 


M 

C 


v ~ 2,8 


M 

C 


u = 10 


KM 

H 

? 


Peuienue 

u 

—i-1- >- 

0 s 2 x 

HtOÓBI OTBeTHTB Ha Bonpoc, 
nocTaBjieHHbiH b Badane, mo^kho, 
HanpHMep, HanTi topmo 3 hoh nyTb 
MOTOD,HKJIHCTa. 


^BHJKeHHe no ycjiOBmo paBHoycKopeHHoe, nepeMein,eHHe moto- 

v 2 — v 2 

pHKJiHCTa MoaceT 6biTb HańfleHO no $opMyae s xto[]m = —-— nan, 

yanTbiBaa, hto v 0x = v 0 , a x =-a , v x =v , s x =s , noayaHM: 


^TOpM 


2a 


IIpoBepHM eflHHHpbi h onpefleaHM ancaoBoe 3HaaeHHe TopM03Horo 
nyTH: 


2 2 

M M 

\ 8 ]=^LI^L =m; ; s i ,54 M. 

|_ TOpM J M ’ [ TOpM J 2 2 ’ T °P M 

2 

c 

BHflHM, HTO Heo6xOflHMbIH T0PM03H0H nyTb SoablHe paCCTOaHIia, 
KOTopoe ocTaaocb ,a;o MocTa. 

Omeem: MOTopHKancT Hapymna npaBHaa flBHaceHHa. 
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1-M ypOBeHb C/IOKHOCTli 


9.1. 


Iloe3fl OTnpaBJiaeTca ot cTamjHH MeTpo. 3a Kanoe BpeMa 
oh floeTHrHeT ckopocth 72 km/h, ecjin pa 3 roHaeTca c ycno- 
peHHeM 1 m/c 2 ? 


9.2. 


PeaKTHBHBiń caMOJieT coBepmaeT noca^Ky Ha aapoflpoM, 
HMea CKopocTb 324 km/h. Ckojibko BpeMeHii npoSfleT ę o 
ero ocTaHOBKH, ecjin caMOJieT abkskctch c ycKopeHHeM 
9 m/c 2 ? 


9.3. 


MoTOpHKJIHCT npH TOpMOHCeHHH flBHJKeTCa C yCKOpeHH" 

eM 0,5 m/c 2 h ocTaHaBJiHBaeTca nepe 3 20 c nocjie Hana- 
jia TopMoaceHHa. Kanon 6 biJia HanajibHaa cnopocTb jbh- 
HCeHHa MOTOpHKJIHCTa? 


9.4. OnpeflejiHTe nojiojKeHne BejiocnneflHCTa nepe3 0,5 mhh no- 
cjie CTapTa, ecjin BejiocHneflHCT ABnaceTca c ycnopeHHeM 
0,25 m/c 2 . 


9.5. 


BańflapKa, flBnraacb paBHOMepHO npaMOJiHHeńHO, njibijia 
CO CKOpOCTbK) 6 m/c. IlOCJie npOXOJKfleHHH (J)HHHHia 
cnopTCMeHbi onycTHJiH Becjia, h /i;ajibHie Sanflapna flBHra- 
jiacb c nocTOHHHbiM ycKopeHHeM 0,5 m/c 2 . Ha KanoM paccTo- 
hhhh ot jihhhh (JiHHHuia Sanflapna OKameTCH Hepe3 4 c? 


9.6. 


TpojiJieńSyc, flBHraBiHHHca co cnopocTbio 18 km/h, ocTa- 
hobhjich 3 a 4 c. OnpeflejiHTe ycKopeHne ero flBHJKeHna 
h topmo 3 hoh nyTb TpojiJieńSyca. 


9.7. 


CaMOJieT 3a 14 c yBejiHHHJi cboio cnopocTb co 108 km/h ,a;o 
360 km/h. KaKHMH npn otom Sbuih ycKopeHne ero flBHace- 
hhh h nepeMerpeHHe, ecjin caMOJieT flBHrajrca paBHoycKO- 
peHHO npHMOJIIIHeHHO? 


9.8. 


3 aBHCHMOCTb ckopocth flBHateHHa Tejia OT BpeMeHH HMe~ 
eT BHfl: v x =2 + l,5t. OxapaKTepH3yńTe flBHHceHHe Tejia 
h onpeflejiHTe napaMeTpbi 9Toro flBHjKeHna. 


9.9. 


CnopocTb flBHHceHHH Tejia H3MeHaeTca corjiacHO ypaB- 
HeHHio ł> x =50-4 t. 0xapanTepH3yHTe flBHaceHHe Tejia 
h onpeflejiHTe napaMeTpbi aToro flBHJKeHna. 


9.10. 


KoopfliiHaTa ^Bnacymeroca Tejia H 3 MeHaeTca corjiacHO 
ypaBHeHHio x = 4i + l,5i 2 . OxapaKTepH 3 yHTe flBnaceHHe 
Tejia, onpe/jejiHTe napaMeTpbi btoto flBHjKeHHa h 3 anHHiHTe 

ypaBHeHHe 3 aBHCHMOCTH CKOPOCTH flBHJKeHHH ot BpeMeHii. 
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9.11. ypaBHeime flBH5KeHHH Tejia HMeeT BK#: x = 8-5t+5t 2 . 
OxapaKTepn3yHTe flBHJKeHHe Tejia, onpeflejiHTe napaMeTpai 
9TOrO flBHJKeHHH H 3anHHIHTe ypaBHeHHe 3BBHCHMOCTH cko- 
pOCTH OT BpeMeHII. 

? 9.12. IIo rpa<J)HKaM 3aBHCHM0CTH a x (i) fljia HecKOJiBKHx Teji (cm. 

pncyHOK) oxapaKTepH3yńTe flBHJKeHne KajKfloro Tejia, ecjin 
HaHaJIBHbie CKOpOCTH flBHJKeHHH Bcex Teji OflHHaKOBBI, Ha- 
npaBJieHBi b CTopoHy och OX h HMeiOT 3HaneHHe 5 m/c. 
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9.13. 


no rpatJlHKy 3aBHCHMOCTH CKOpOCTH OT BpeMeHH, npHBe- 
fleHHOMy Ha pncyHKe, oxapaKTepH3yHTe flBHJKeHHe Tejia, 
onpeflejiHTe HanajiBHyio ckopoctb h ycKopeHHe ero abh- 
JKeHHH H 3anHHIHTe ypaBHeHHe 3aBHCHM0CTH CKOpOCTH OT 

BpeMeHH: v x = v x ( t ). 


9.14. Ha pncyHKe npHBefleH rpa<()HK 3aBHCHM0CTH ckopocth 
flBHHceHHH Tejia ot BpeMeHH. 0xapaKTepn3yHTe flBHjłce- 
HHe Tejia, onpeflejiHTe HanajiBHyio ckopoctb h ycKopeHHe 
ero flBHjKeHHH h 3anHHiHTe ypaBHeHHe 3aBHCHMOCTH cko- 
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2-m ypoeeHb cjiojkhoctm 


9.15. 


Kocmutockiih Kopaójib pa 3 roHaeTca H 3 coctohhhh noKoa 
,a;o ckopocth 11 km/c, npeofloaeB 200 km. C kbkhm ycKO- 
peHueM oh flBHJKeTca? 


9.16. 


C K3K0H MaKCHMajIbHOH CKOpOCTBK) flOJIJKeH 3BHTH Ha nO‘ 
caflKy caMOJieT, hto6bi npH3eMaHTBca Ha noaoce paHHOH 
850 m, ecjm TopM03Hoe ycKopeHne paBHO 4 m/c 2 ? 


9.17. 


ABTOMoSnaB flBHaceTca paBHOMepHO no ropn30HTaaBHOMy 
yaacTKy poporn co ckopoctbio 36 km/h. Bkjiiohhb ppyryio 
nepepany, BopHTean nepe3 525 m yBeanana ckopoctb po 
90 km/h. C KaKHM ycKopeHiieM pBiiraaca aBTOMoSnaB Ha 
9tom yaacTKe? 


9.18. 


IlyjiH, jieTamaa ropn30HTaaBHO co ckopoctbio 400 m/c, no- 
napaeT b pepeBHHHBin SpycTBep h 3acTpaeT b hcm Ha ray- 
6nHe 10 cm. Ckojibko BpeMeHH pBnraaacB nyjia b SpycTBe- 
pe? Ha Kanon raySnHe ee ckopoctb yMeHBHmaacB BpBoe 
npoTHB HaaaaBHoń? CaHTaHTe pBHaceHHe nyjm b SpycTBe- 
pe paBHoycKopeHHBiM. 


9.19. 


JIbiikhhk cnycKaeTca c ropni, panHa KOTopoił 108 m, 
c HaaajiBHOH ckopoctbio 6 m/c h ycKopeHueM 0,5 m/c 2 . 
CKoaBKo BpeMeHH panaca cnycK? Kanon ckopocth pocTnr 
jibijkhhk b KOHpe cnycKa? 


9.20. 


noe3/i; b Hanaae cnycna ajihhoh 340 m iMeji ckopoctb 
54 km/h h cnycTHJica 3a 20 c. C KaKHM ycKopeHHeM abh- 
raaca noe3p h KaKyio ckopoctb pa3BHa b KOHpe cnyc¬ 
Ka? 


9.21. 


flBiiraacB paBHoycKopeHHO H3 cocToaHna noKoa, rpy30BHK 
Ha HeKOTopoM paccToaHHH npnoSpea ckopoctb 36 km/h. 
KaKyio ckopoctb oh HMea nocpepHHe 9Toro nyTH? 


9.22. 


IIIapnK H3 cocToaHna noKoa CKaTBiBaeTca c ropKH pn- 
hoh L 3a BpeMa t . Bo CKoaBKO pa3 oTannaeTca MrHOBeHHaa 
ckopoctb flBHaceHHa rnapHKa nocepeflHHe ropKH ot cpep- 
Heń ckopocth flBiiiKeHHa rnapHKa Ha Bceń ropne? 


9.23. 


CaHKH H3 cocToaHna noKoa cBe35KaioT c raapnoń ropKH 
flaHHon L 3a BpeMa t . Bo CKoaBKO pa3 cpepHaa ckopoctb 
flBHaceHHa caHOK MeHBine ckopocth hx pBHHceHiia b koh- 
pe ropKH? 
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9.24. 


3aBHCIIM0CTb CKOPOCTH flBHJKeHHH aBTOMOÓHJIH OT BpeMeHH 

BBipaHcaeTCH ypaBHemieM v x =20-2,5t . 0xapaKTepH3yHTe 
flBHJKeHHe aBTOMoSnjia, onpefleJiHTe HanaJiBHyio ckopoctb 
h ycKopeHiie ero flBH5KeHHH, nocTpońTe rpa<J>HK ckopocth. 


9.25. Ckopoctb flBHJKeHHH BejiocimeflHCTa 3aBHCHT ot BpeMeHH 
corjiacHO ypaBHemno v x =-5-31. 0xapaKTepH3yHTe abh- 
jKeHne BejiocuneflHCTa, onpeflejiHTe HanaJiBHyio ckopoctb h 
ycKopeHne ero flBHJKemia h nocTpońTe rpacjtHK ckopocth. 


9.26. OxapaKTepH3yńTe flBHJKeHne Teji, 3aBHCHM0CTH ckopoc¬ 
th kotopbix ot BpeMeHH 3a,a;aHBi ypaBHeHHHMH : v x =41 
H V x =8-21. IIOCTpOHTe rpatJjHKH CKOpOCTen flBHJKeHHH 
3THX Teji. 


9.27. 


3a 5 C CKOpOCTB flBHJKeHHH MOTOpHKJIHCTa yBejIHHHJiaCB 
ot 36 km/h flo 54 km/h. C kbkhm ycKopeHHeM oh flBHraji- 
ch? 3anHHiHTe (JiopMyjiy 3aBHCHM0CTH ckopocth ot BpeMe¬ 
HH h nocTpoHTe cooTBeTCTByiorpHH rpa(|)HK, ecjin motoh;h- 
KJIHCT flBHrajICH paBHoycKopeHHO. 


9.28. 3a 8 c noKa3aHHH cnnflOMeTpa aBTOMOÓHJia h3M6hhjihcb co 
108 km/h 30 72 km/h. OnpeflejiHTe ycKopeHne, c kotopbim 
flBHrajica aBTOMoÓHJiB. 3anHHiHTe ypaBHeHue, corjiac- 
ho KOTopoMy H3MeHHJiacB ckopoctb ero flBi«KeHHH, h no- 
cTpoHTe rpac|)HK ckopocth. 


9.29. Ha pncyHKe npeflCTaBJieH rpacJjHK ycKopeHHH ajih Tejia, 
KOTopoe flBHjKeTCH npHMOJiHHeHHo. OxapaKTepH3yHTe 
ero flBHJKeHiie Ha KancflOM ynacTKe, ecjin H3BecTHo, hto 
B HanaJIBHBIH MOMeHT BpeMeHH CKOpOCTB Tejia paBHHJiaCB 
v = 6 m/c. 


9.30. 


Ha pncyHKe npHBe^eH rpacJjHK ckopocth ^jih Tejia, koto- 
poe flBHjKeTCH npaMOJiHHeHHO. 0xapaKTepn3yHTe flBHJKe- 
Hne Tejia Ha KancflOM ynacTKe. 
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9.31. Ha pncyHKe npe^CTaBjieH rpac])HK 3aBHCHM0CTH ckopocth 
ot BpeMeHH. OxapaKTepH3yńTe flBHJKeHne Tena, onpeflejm- 
Te HaaaJibHyio ckopoctb h ycKopeHHe ero flBHjKeHHH h 3a- 
nnniHTe ypaBHeHHe 3aBHCHMOCTH ckopocth ot BpeMeHH. 
OnpeflejiHTe nepeMeipeHHe, ocymecTBJieHHoe TejiOM 3a nep- 
Bbie 5 c. 



9.32. Ha pncyHKax a h 6 npeflCTaBJieHbi rpat})HKH 3aBHCHM0CTH 
CKOPOCTH v x H yCKOpeHHH Cl x OT BpeMeHH. OflHHaKOBbie 
jih flBH5KeHHH onHCbiBaiOT 3 th rpa(J)HKH? no rpaclinicy 3a- 
BHCHMOCTH CKOpOCTH OT BpeMeHH, npHBefleHHOMy Ha pn- 

cyHKe a, onpeflejiHTe MOflyjib nepeMemeHHH Tejia. 
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9.33. 


ypaBHeHue flBHJKemiH HMeeT bha: x = 5+t+t 2 . OxapaK- 
TepH3yiiTe flBHJKeHHe Tena, onpeflejiHTe napaMeTpbi abii- 
HceHHH flaHHoro Tejia, 3anHHiiiTe ypaBHeHHe 3aBHCHMOCTH 
CKOpOCTH OT BpeMeHH H nOCTpOHTe rpa(|)HK 3TOH 3aBHCH- 
MOCTH. 


9.34. 


ypaBHeHHe flBH5KeHHH Tena HMeeT bhą: x = 100 — 15t + 2t 2 . 
0xapaKTepH3yńTe ^BH»ceHi-ie Tejia, onpeflenHTe napaMeTpbi 
3T0r0 flBHJKeHHH H nOCTpOHTe rpa<J)HK flBHJKeHHH 
Tejia. 
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9.35. 


,E(BH5KeHHH flByx aBTOMOÓHjieił onncbiBaiOTCH ypaBHeHua- 
mh: x 1 =5t + 2t 2 h x 2 =80-7 t . OnpeflejiHTe: a) r^e h Kor- 
fla ohh BCTpeTHTCsi; 6) paccTOHHHe MeJKfly aBTOMoSnjiaMH 
nepe3 5 c nocjie Hanajia flBHJKeHHH. PeiiiHTe 3aflany aHa- 
JIHTHHeCKH H rpaCjffiHeCKH. 


9.36. ypaBHeHHH flBH5KeHHH flByX TeJI HMeiOT BHfl: x 1 =8t + 0,5t 2 , 
x 2 = -4t+2t 2 . OnpeflenHTe MecTo h BpeMH hx BCTpean. Ka- 
khm SyfleT paccTOHHHe Meacfly TejiaMH nepe3 4 c nocjie Ha- 
najia flBHaceHHH? PeiiiHTe sagany aHajiHTHnecKH h rpa<J)H- 
aecKH. 


3 -m yposeHb c/io>khoctm 

9.37. Tejio, flBHraacB paBHoycKopeHHo H3 coctohhhh iiokoh, 
3a 4 c npeoflojiejio 48 m. Kanon nyTB oho nponuio 3a neT- 
BepTyio cenyHfly? 

9.38. flBHraacB paBHoycKopeHHo H3 coctohhhh noKoa, hbtomo - 
6hjib 3a naTyio cenyHfly npomeji 18 m. C KanuM ycnope- 
HneM flBiirajica aBTOMOÓmiB h Kanon nyTB oh npomeji 3a 
4 c? 

9.39. C KaKHM ycKopeHHeM flBHHceTCH aBToSyc, ecjin 3a mecTyio 
cenyHfly cBoero paBHoycKopeHHoro ^BHHeHHa oh npomeji 
11 m? HanajiBHaa ckopoctb flBHJKeHiia aBToSyca paBHa 
Hyjiio. 

9.40. Otxo/];hih;hh ot CTamjHH noe3fl npoxoflHT 3a TpeTBio ceKyH- 
fly 2,5 m, flBiiraacB paBHoycKopeHHo. Onpe/jejinTe nepeMe- 
rpeHne, KOTopoe ocyrpecTBHJi noe3fl 3a ce^BMyio cenyHfly. 

9.41 . IIpu nocaflKe caMOJieT KacaeTca noBepxHOCTH co CKopoc- 
TBIO 288 km/h H HaHHHaeT TOpMOJKeHIie C nOCTOHHHBIM 
ycKopeHHeM. 3a ceflBMyio cenyHfly caMOJieT npoxo,a;HT nyTB 
28 m. OnpeflejiHTe ycnopeHiie h ckopoctb flBHJKeHHH caMO- 
jieTa b KOHpe ce^BMon cenyHflBi. 


9.42. 


CHH3y BBepx BfloJiB HaKJiOHHOH njiocKOCTH TOJiKHyjiH ma- 
Phk. Ha paccTOHHHH 80 cm ot Hanajia flBHJKeHna ma- 
pnK OKa3BiBaeTcn flBajKflBi: nepe3 Ich nepe3 4 c nocjie 
Hanajia flBHjKeHi-iH. OnpeflejiHTe ycKopeHne n HanajiB- 
Hyio ckopoctb flBHJKeHHH mapHKa, CHHTan ero flBnnceHne 
paBHOyCKOpeHHBIM. 
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9.43. 


CHH3y BBepx BflOJit HaKJiOHHoń njiocKOCTii TOJiKHyjiH nia- 
Phk. B TOHKe A mapHK ona3biBaeTca flBaacflbi: nepe3 1 c 
h nepe3 3 c nocjie Hanajia CBoero paBHoycKopeHHoro sbh- 
SKeHHa. Kanaa CKopocTb 6biJia npH^aHa mapnKy, ecjin pac- 
CTOHHne ot BepxHeii tohkh ero TpaeKTopmi flo HanajibHOH 
TOHKH COCTaBJiaeT 1 M? 


9.44. 


^Ba KaTepa njibiByT no 03epy HaBCTpeny flpyr flpyry H3 
nyHKTOB A h B, paccToaHHe Meatfly kotopbimh 150 m. He- 
pe3 Kanoe BpeMa h Ha naKOM paccToaHHH ot nyHKTa A ohh 
BCTpeTaTca, ecjin HanajibHbie ckopocth hx flBHaceHHa coo- 
TBeTCTBeHHO paBHbi 14,4 km/h h 21,6 km/h, a ycKopeHHa 
oflHHaKOBbi no MOflyjiio h HMeioT 3HaHeHne 0,5 m/c 2 ? 


9.45. 


HaBCTpeny flpyr flpyry flBHacyTca ^Ba noe3fla, HanajibHoe 
paccToamie Meac/jy kotopbimh 1 km. IlepBbiH noe3fl abh- 
HceTca paBHoycKopeHHo b HanpaBJieHim KoopflHHaTHon och 
c HanajibHOH CKopocTbio 36 km/h h ycKopemieM 2 m/c 2 . 
Btopoh noe3/i;, HanajibHaa CKopocTb flBHaceHHa KOToporo 
54 km/h, T0PM03HT C nOCTOHHHblM yCKOpeHHeM, MOflyJIb 
KOToporo 1 m/c 2 . Tfle h Kor^a BCTpeTaTca noe3fla? 


9.46. 


Ot aBTOBOK3ajia b o,o;hom HanpaBJieHHH OTnpaBjiaioTca 
flBa aBToSyca. O^hh h3 hhx Bbie3HcaeT Ha 20 c no3flHee. 
yCKOpeHHH, C KOTOpblMH flBHJKyTCa aBToSyCbl, OfflHHaKOBbI 
h paBHaroTca 0,4 m/c 2 . Hepe3 Kanoe BpeMa nocae Hanajia 
flBHJKeHHa nepBoro aBToSyca paccToaHne Meacfly hhmh 6y- 
fleT cocTaBJiaTb 240 m? 


9.47. 


Ha pncyHKe npeflCTaBJieH rpacJjHK 3aBHCHM0CTH npoeKpHH 
ckopocth v x fljia Teaa, KOTopoe flBHJKeTca npaMOJiHHeńHO, 
OT BpeMeHH. nOCTpOHTe rpacJ)HK 3aBHCHM0CTH OT BpeMeHn: 
a) npoeKpHH ycKopeHHa a x ; 6) noopflHHaTbi x; b) npońfleH- 
hoto nyTH l. CnHTaHTe, hto HanaabHaa noopflHHaTa Tejia 
paBHa Hyjiio. 
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9.48. Ha pncyHKe npeflCTaBJieH rpat})HK 3aBHCHM0CTH npoeKpHH 
ycKopeHHa a /yia Tejia, KOTopoe flBHaceTca npaMoaHHeń- 
ho, ot BpeMeHH. nocTpońTe rpa(j3HK 3aBHCHMOCTH ot Bpe- 
MeHH: a) npoeKpim ckopocth vj 6) KOopflHHaTBi x; b) npo- 
ńfleHHoro nyTH l. CaHTańTe, hto HaaaaBHaa KOopflimaTa 
H CKOPOCTŁ flBHJKeHIIH Tejia paBHbl Hyjiio. 



B 











A* 

C 













2 




































0 



2 





t 

c 



O 















































9.49. rpa$HKOM flBHJKeHiia Tejia HBaaeTca napaSojia, npeflCTaB- 
jieHHaa Ha pncyHKe. 3annmHTe ypaBHeHHe 3aBncnMOCTH 
ot BpeMeHH KOopflHHaTBi 3Toro Teaa, CKOPOCTH H yCKOpe- 
HHH flBHHCeHHH. 


9.50. 


Tpaćf)HKOM flBHaceHHa Teaa HBaaeTca napaSoaa, npeflCTaB- 
jieHHaa Ha pncyHKe. 3amiiHHTe ypaBHeHHe 3aBHCHMOCTH 
ot BpeMeHH KOopflHHaTBi 3Toro Teaa, CKOPOCTH H yCKOpe- 
HHH flBHHCeHHH. 
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K 3adaue 9.49 K 3adaue 9.50 
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10. CBOEOAHOE flAflEHME 


ripuMepbi peweHUfl 3a,qaH 

Sagana 1. CnopTCMeH npBirHyji c BocBMHMeTpoBon bbihikh, bo ńfla 
b BO/jy Ha rjiyÓHHy 2,5 m. C khkhm ycKopemieM h b Tenemie KaKoro 
BpeMeHH oh flBHrajica b BOfle flo ocTaHOBKH? ycKopeHne CBOSOflHOrO 
nafleHHH g = 9,8 m/c 2 . ConpoTHBJieHueM B03/i;yxa npeHeSperHTe . 


ffano: 

u oi=° 

\ = 8 M 

g = 9,8 m/c 2 

v 2 =0 

h 2 = 2,5 m 


Peuienue 
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Ha nepBOM ynacTice flBHJKeHue cnopTCMeHa mojkho chhthtb 

^2 

cBoSoflHBiM nafleHHeM, cjieflOBaTejiBHO, h, = r,a;e v, — KOHenHaa 

2 g 

ckopoctb cnopTCMeHa Ha 9 tom ynacTKe. OHa ace HBjmeTca HanajiB- 
HOH CKOpOCTBK) flJIH BTOpOTO yHaCTKa erO flBHJKeHHH H paBHHeTCH: 


V 1 =j2gh 1 =v 02 . 

Ha btopom ynacTKe flBHJKeHiie cnopTCMeHa HBJiaeTca paBHo- 
ycKopeHHBiM c ycKopeHHeM a 2y =-a 2 ro ocTaHOBKH (i> 2 =0), nocjie 
nero HaHHeTca noflieM. 

nepeMem;eHHe Ha btom ynacTKe SyfleT (nocjie npoeKTHpoBaHHH 


BeKTopoB): h 2 


-2 a„ 


~ V 02 V 02 V 02 

-=-, OTKyfla a 9 = -; nocjie noflCTa- 

-2 a 2 2 a 2 2 h 2 


2 gh gh 

hobkh BbipameHHH RjiH. u 02 oy,a;eM HMeTt: a 2 =-— = — L 


IIpoBepHM eAHHHii;Bi h onpeAejiHM ^mcjioBoe SHanemie hckomoh 

BejiHHHHbi: 




M • M 

2 

C • M 



9,8 8 = 31 ; a 2 ~ 31 m/c 2 . 
2,5 
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no onpeflejieHHio ycKopeHHa a 2y = 


, hjih -a 2 = - 


OTKyfla t 2 =—^~; nocjie noflCTaHOBKH BbipajKeHim ajih v 02 HMeeM: 


t 2 = 




IIpoBepHM e^HHHi^bi h onpeflejiHM ^HCJioBoe 3HaHeHHe hckomoh 
B e jihhhhbi : 


M= 



M 


M 


2 


C 

4* 

9,8 8 


= c ; 


31 

t 2 ~ 0,4 c. 


0,4; 


Omeem : ycKopeime b Bo^e a 2 =31 m/c * 2 3 ; BpeMH flBHjKeHHa b Bo,a;e 
t 2 ~ 0,4 c. 


Sagana 2. Tejio cboSo^ho na^aeT h 3a nocjieflHioK) ceKyH^y npeoflo- 
2 

jieBaeT — Bcero nyTH. C Kanon bbicotbi h ckojibko BpeMeHH naflajio 
Tejio? ycKopeHiie CBoOoflHoro nafleHHH £ = 9,8 m/c 2 . 


flano: 


= 1 c 


2 h 

3 


£ = 9,8 m/c 2 

t — ? 
h — ? 


Pemenue 


0 


h 

fi 

3 

2h 



/i 


y' 



Ecjih Tejio 3a nocjie/jHioio ceKyHfly npeo/jojiejio 

2 

— Bcero nyTH, to nyTb, npoHfleHHbiH hm ,o;o no- 

cjieflHeń ceKyHflbi, 6y fl eT npe/ncTaBjiflTb —, a aa- 

3 

TpaneHHoe Ha 3 to BpeMH t-t nocjI . 
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3annmeM ypaBHeHHe flBHHteHHH Tejia Ha BceM nyTH h ,a;o nocjieflHeń 
ceKyHflBi. Ohh 6y,o;yT zMeTt bh^: 


h = 
h 

3 " 


gr 


r(t~Kj 2 


(1) 

( 2 ) 


PeniHM nojiyHeHHyio CHCTeMy ypaBHeHHH othocht6jibho t: 

gt 2 y 

2 2 

Ilocjie coKpameHHH h pacicpBiTHH cko6ok Sy^eM hmctb: 
t 2 = 3t 2 -6f „ t+3t 2 , hjih 2t 2 -6t t + 3t 2 = 0. 

nocji nocji 7 nocji nocji 


Pemaa KBaflpaTHoe ypaBHeHHe othocht6jibho t, nojiynHM flBa 

3 + ^3 „ n „ , 3->/3 

kophh: £, =—-— t m =2,37 ch t 2 = —-— t uocjl =0,65 c. 

2 ^ 

Btopoh KopeHB He HMeeT CMBicjia, nocKOJiBKy BpeMH nojieTa Ha 
BceM nyTH (0,65 c) He MonceT 6 bitb MeHBHie, zeM BpeMH nojieTa Ha 
nacTH nyTH (£ nocjI =l c), thkhm o6pa30M, BpeMH nojieTa paBHHeTCH 
t = 2,37 c. 

Tenepn mojkcm corjiacHO ypaBHeHiiio (1) onpeflejiHTB BBicoTy, 
c KOTopoń ynajio Tejio. 

IIpoBepHM eflHHHpBi h onpeflejiHM nncjiOBoe 3HaneHHe hckomoh 

BejIHHHHBi: 


r.i M-c 

V 1 ! 2 =M ; 

c 


{ fe } = 9 ’ 8 2 ’ 3 72 ~ 27,5 ; 


/i = 27,5 m. 

Omeem : h~27,5 m; t~2,37 c. 


IIpuMeHCLHue. TaM, r^e b ycjiOBHHx sawann cnepnajiBHo He otobo- 
peHO, hto ycKopeHne cBoSoflHoro nafleHHH g = 9,8 m/c 2 , ajih pacneTOB 
mojkho HcnojiB30BaTB npH6jiH3HTejiBHoe 3HaneHHe: g-lO m/c 2 . 


1-M ypOBeHb CHOKHOCTM 


10.1. Teno CBoOoflHO naflaeT Ha noBepxHOCTB 3eMJin c bbicotbi 
245 m. B TeneHHe Kanoro BpeMeHH oho 6yfleT naflaTB? 


10 . 2 . 


Tejio c bbicotbi 80 m 3a 10 c ynajio Ha noBepxHocTB JlyHBi. 
OnpeflejiHTe ycKopeHne cBoSoflHoro nafleHHH Ha JlyHe. 
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10 . 3 . 


10 . 4 . 

10 . 5 . 


10 . 6 . 


10 . 7 . 


10 . 8 . 


10 . 9 . 


10 . 10 . 

10 . 11 . 

10 . 12 . 

10 . 13 . 

10 . 14 . 


Bo BpeMH CBoSoflHoro nafleHHH Tejio aocthimio noBepxHOCTH 
3eMJiH 3a 5 c. OnpeflejiHTe ckopoctb flBHJKeHHH Tejia b mo- 
MeHT nafleHiia h bbicoty, c KOTopoń oho ynajio. ycKope- 
Hue CBoSoflHoro nafleHHH g = 9,8 m/c 2 . 

IIIapHK SpOCHJIH BepTHKajIBHO BBepX CO CKOpOCTBIO 25 m/c. 
Ha KaKyio MaKCHMajiBHyio BBicoTy othochtcjibho tohkh 
SpOCKa OH nOflHHMeTCH? 

CTpya BOflBi H3 6paH/i;cnoHTa, HanpaBjieHHoro BepTHKajiB- 
ho BBepx, floCTHrjia bbicotbi 16,2 m. C KaKoń ckopoctbio 
BBiTeKaeT Bo^a H3 6paHflcno0Ta? 

2-m ypoBeHb cjiowhoctm 

H3 BepTOJieTa, kotopbih paBHOMepHO cnycKajiCH co cko- 
pocTBio 6 m/c, c6pochjih naKeT. Hepe3 8 c tot ynaji Ha 
noBepxHocTB 3eMJiH. OnpeflejiHTe BBicoTy, c KOTopoń 6 biji 
cSpomeH naneT. 

C B03flyniHoro mapa, kotopbih paBHOMepHO noflHHMajica co 
ckopoctbio 5 m/c, Ha BBicoTe 200 m c6pocHJiH rpy3. Kan 
flOJiro oh 6ya;eT na^aTB? 

MhH 6pOCHJIH BepTHKajIBHO BHH3 C BBICOTBI 150 M. C Ka~ 
koh ckopoctbio ero OpocHJiH, ecjiH mhh ynaji nepe3 5 c? 
ycKopemie CBoSoflHoro nafleHHa g = 9,8 m/c 2 . 

Tejio CBoSoflHO naflaeT c bbicotbi 10 m. OflHOBpeMeHHO 
c bbicotbi 20 m BepTHKajIBHO bhh3 SpocaiOT /jpyroe Tejio. 
Ha 3eMJiio o6a Tejia ynajin o/jHOBpeMeHHo. C Kanon HanajiB- 
HOH CKOPOCTBIO SpOCHJIH BTOpOe TejIO? yCKOpeHHe CBoOofl- 
Horo nafleHiia g = 9,8 m/c 2 . 

Tejio CBoSoflHo naflaeT c bbicotbi 80 m. Kanon nyTB npo- 
iifleT 9 to Teno 3a nocjieflHioio ceKyHfly nafleHHH? 

KaMeHB cboOo/jho na^aeT c bbicotbi 100 m. Kanon nyTB oh 
npeoflOJieeT 3a nocjieflHHe 2 c na^emia? 

Teno CBoSoflHo naflaeT c bbicotbi 196 m. Kanon nyTB npe- 
oflojiejio 9to Tejio 3a BTopyio nojiOBimy BpeMeHH noneTa? 
Teno ynano c bbicotbi 45 m. 3a Kanoe BpeMH Teno npe- 
oflojiejio nocjieflHHH MeTp? 

KaMeHB na,ii;aeT b yipejiBe rjiySHHoń 150 m. Ckojibko Bpe¬ 
MeHH npoHCxoflHJio na/i;eHHe KaMHa Ha btopoh nojioBHHe 
nyTH? 
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10.18. 


10.19. 


10 . 20 . 

10 . 21 . 

10 . 22 . 

10.23. 

10.24. 

10.25. 


MhH, KOTOpblH SpOCHJIH C nOBepXHOCTH 3eMJIH BepTHKaJIb" 
ho BBepx, ynaji nepe3 3 c. C Kanon ckopoctbk) Spochjih 

MHH H Ha KaKyiO BBICOTy OH nOflHHJICH? 

Tejio, SpomeHHoe c noBepxHOCTH 3eMJiH BepTHKajibHO 
BBepx, ynajio nepe3 6 c. Ha Kaicyio MaKCHMajibHyio BbicoTy 

OHO nOflHHJIOCb? 

TejIO, KOTOpbie 6pOCHJIH BepTHKajibHO BBepX, B03BpaTH- 
jiocb k ypoBHio 6pocna co CKopocTbio 20 m/c. Ha Kanyio 
MaKCHMajibHyio BblCOTy OTHOCHTeJIbHO 3TOrO ypOBHH no- 
flHHMajIOCb Tejio? CKOJIbKO BpeMeHH OHO HaXOflHJIOCb B no- 
jieTe? 

C KBKOH HanajIbHOH CKOpOCTbK) CJieflyeT SpOCHTb MHH Bep- 
THKajibHO BBepx, hto6bi Hepe3 8 c oh naflaji bhh3 co cko- 
pOCTBK) 20 m/c? 

CHapafl, BbinymeHHbiH H3 nyniKH BepTHKajibHO BBepx co 
CKopocTbio 850 m/c, floCTiir pejiH nepe3 4 c. Ha nanon 
BbicoTe HaxoflHJiacb pejib h Kanyio cnopocTb HMeji CHapafl 
B MOMeHT ee flOCTHJKeHHH? 

Tejio Spochjih BepTHKajibHO BBepx c HanajibHOH CKopoc- 
Tbio 25 m/c. Hepe3 ckojihko ceKyHfl Tejio Oy^eT Ha BbicoTe 
20 M? OTBeT nOHCHHTe. 

C KaKHM HHTepBajioM BpeMeHH noSbiBajio Ha BbicoTe 35 m 
T ejio, SpomeHHoe c noBepxHOCTH 3eMJin BepTHKajibHO BBepx 
CO CKOPOCTBIO 40 m/c? 

MhH SpOCHJIH BepTHKajibHO BBepX CO CKOPOCTBIO 20 m/c. 
Ckojihko BpeMeHH noHafloOnTCH ajih toto, htoSm mhh npe- 
oflojieji nyTb 30 m? 

Hafl KOJioflpeM rjiyÓHHoił 20 m OpocaiOT BepTHKajibHO 
BBepx KaMeHb co CKopocTbio 15 m/c. Hepe3 ckojibko ce- 
KyH/i; OH flOCTHTHeT flHa KOJIOflpa? 

3-m ypoBeHb cjiohchoctm 

C KaKHM npOMejKyTKOM BpeMeHH OTOpBaJIHCb OT KapHH3a 
flBe nanjiH, ecjin nepe3 2 c nocjie Hanajia nafleHHa BTopoii 
KanjiH paccTOHHne MejK/jy KanjiHMH cocTaBjiajio 25 mt? 

Tejio SpocHjiH c BbicoTBi 200 m c HanajibHOH CKopocTbio 
2 m/c. B TeneHHe KaKoro BpeMeHH na^ajio 3 to Tejio? 
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10.26. C KaKoń bbicotbi ynajio Tejio, ecjra 3a nocjie^HioK) ceicyH- 
fly nafleHHH oho npeoflojieno 50 m? 

10.27. AapocTaT HannHaeT noflHHMaTBca c noBepxHOCTH 3eMJiH 
BBepx c ycKopeHiieM 2,5 m/c 2 . Hepe3 4 c nocjie Hana.ua 
flBHjKeHHH H3 aopocTaTa BBinaflaeT npe^MeT. B TeneHne Ka- 
Koro BpeMeHH oh 6yfleT na/jaTB? 

10.28. C bbicotbi 100 m Hanaji naflaTB KaMeHB. OflHOBpeMeHHo 
c noBepxHOCTH 3eMjiH HaBCTpeny eMy SpocHjm BepTHicajiB- 
ho BBepx mhh co CKopocTBio 40 m/c. Hepe3 KaKOH npo- 
MejKyTOK BpeMeHH h Ha Kanon BBicoTe Hafl noBepxHOCTBK> 
3eMJIH OHH BCTpeTHTCH? 


11. ABMKEHME TEJ1A, EPOLUEHHOrO 

nofl ymoM k roPM30HTy 


ripuMep peweHi/m 3a,qaH 


3aflana. Tejio, SpomeHHoe nos yrjiOM k ropH30HTy, flocTiirjio 
MaKCHMajIBHOH BBICOTBI łl= 10 M, & B rOpH30HTaJIBHOM HanpaBJieHHH 
npoJieTejio 20 m k MOMeHTy nafleHHa. OnpeflejiHTe yroji h ckopoctb 
S pocaHHH Tejia. ycKopeHHe cboSo/jhoto na^emia cnHTańTe paBHBiM 
10 m/c 2 . 


ffano: 
h = 10 m 
Z = 20 m 
g = 10 m/c 2 


a 

v„ 


? 

? 


Peuienue 

flBHjKeHue Tejia, SpomeHHoro nofl yrjiOM k ro- 
pn30HTy, HBJiaeTca cjiojkhbim: paBHOMepHBiM no OX 
h cbo6o,z];hbim nafleHieM no OY (cm. pncyHOK). 
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MaKCHMajibHyio BbicoTy npn 3 tom mojkho onpeflejiHTb no (|)opMyjie: 

( 1 ) 


Vg sin 2 a 


2 g 

a flajibHocTb noneTa — no c})opMyjie: 

2y 2 sin a cos a 
g 


( 2 ) 


Pa3,a;ejiHM ypaBHeHne (1) Ha ypaBHeHne (2), nojiynnM — = ^° , 

, , 14 

4h 

Tor,a;a tga =— . 

1 4■10 m 

BbinojiHiiM pacneTbi: tga =-=2, Tor^a a = arctg2 , 

20 m 

t. e. a - 63° . i - 

T x - V 2 S h 

H3 ypaBHeHHn (1) HanfleM: v 0 = -. 

sina 

IIpoBepHM eflHHnpbi h onpe^ejiHM nncjiOBoe 3HaneHiie ckopocth 
O pocaHHn Tejia: 


M= 


aJm~- 


M M 
C 


r i V2 10-20 

\ V 0 \ = -= 22,4 ; 

L J sin63° 

v 0 ~ 22,4 m/c. 


Orneem : Teno Opocnjm c HanajibHoii ckopoctbk) v 0 -22,4 m/c no# 
yrjiOM a - 63° . 


2-m ypoBeHb cjio>khoctm 


11.1. Mnn OpocHJin nofl yrjiOM 30° k ropn30HTy co CKopocTbio 
20 m/c. Ha KanyK) MaKCHMajibHyio BbicoTy oh noflHHMeT- 
ch? Ha KaKOM paccTOHHHH ot tohkh SpocKa mhh yna- 

fleT? 


11 . 2 . 


Bo BpeMH nojiHBa pbctob CTpyn bo/jbi BbiTenaeT H3 nuiaH- 
ra co CKopocTbio 8 m/c nofl yrjiOM 60° k ropn30HTy. Ha 
KaKOM paccTOHHHH ot HiJiaHra pacnojioaceHa KJiyMOa? 


11.3. 


Ha nojinroHe npoBOflHTca yneÓHbie CTpejibObi H3 nymeK. 
KaKOBa HaHMeHbmaa BbicoTa 6e3onacHoro noneTa 6 om- 
SapflHpoBrpHKOB Ha,a; nojmroHOM, ecjm HananbHan cko- 
pocTb BbiJieTa nymenHbix CHapaflOB cocTaBJineT 800 m/c? 
CHapaflbi BbuieTaiOT no# yrjiOM 15° k ropH30HTy. 
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11.4. 

11.5. 


11 . 6 . 



11 . 10 . 


11 . 11 . 


? 11 . 12 . 


? 11.13. 


nofl KEKHM yrjIOM K ropH30HTy SpOCHJIH KaMeHb c HanajiB- 
hoh CKopocTŁio 20 m/c, ecjiH oh ynaji nepe3 3 c Ha paccTo- 
HHHH 30 M OT MeCTa OpOCKa? 

IIIapHK, SpomeHHBiH no# yrjioM 45° k ropH30HTy c HanajiB- 
hoh CKopocTBio 30 m/c, nepe3 2 c floeTHr kpbihih flOMa. 
OnpeflejiHTe BBicoTy flOMa h paccTOHHHe flo Hero ot MecTa 
OpocKa mapHKa. 

H3 OaniHH, BBicoTa KOTopoń 40 m, c HanajiBHOH CKopoc- 
tbk) 15 m/c Opochjih BBepx Tejio nofl yrjioM 30° k ropH30H- 
Ty. Hepe3 Kanoe BpeMH h Ha nanoM paccTOHHHH ot 6am- 
hh Tejio ynafleT Ha noBepxHocTB 3eMJiH? 

nofl KaKHM yrjioM k ropn30HTy cneflyeT Spochtb mhh, 
hto6bi p;ajiBHOCTB ero nojieTa paBHHjiacB MaKCHMajiBHoń 
BBicoTe nofltpeMa? 

nofl KaKHM yrjIOM K ropH30HTy Heo6xOflHMO SpOCHTB c no- 
BepxHOCTH 3eMJiH Tejio, hto6bi ero MaKCHMajiBHan BBicoTa 
noflteMa Sauia b 4 pa3a MeHBrne flajiBHOCTH nojieTa? 

H3 CaMOJieTa, KOTOpBIH JieTHT rOpH30HTaJIBHO co cnopoc- 
tbk) 144 km/h, Ha BBicoTe 500 m cópocHJiH rpy3 fljia no- 
jihphhkob Ha paccTOHHHH 400 m ot MecTa hx pacnojionce- 
hhh. Ilonaji jih rpy3 no MecTy Ha3HaneHHH? B TeneHHe 
Kanoro BpeMeHii na^aji rpy3? 

BepTOJieT JieTHT ropH30HTajiBHo Ha BBicoTe 8 km co CKopo- 
CTBK) 180 km/h. 3a CKOJIBKO KHJIOMeTpOB flO pejIH JieTHHK 
flOJKKeH cOpocHTB rpy3? 

Teno OpocHJiH b ropH30HTajiBHOM HanpaBjieHiiH co cnopoc- 
tbk) 15 m/c Tan, hto flajiBHOCTB ero nojieTa paBHa BBicoTe, 
c KOTopoń 6 bijio SpomeHo Tejio. OnpeflejiHTe, c naKOH 

BBICOTBI SpOCHJIH TejIO. 

Tejio SpocaioT b ropH30HTajiBHOM HanpaBjieHiiH c onpe- 
flejieHHOH bbicotbi. Kań cjie^yeT H3MeHiiTB ckopoctb abh- 
jKeHHH Tejia, hto6bi /jajiBHOCTB ero nojieTa yBejiHHHJiacB 
BTpoe? 

Kan cneflyeT H3MeHHTB BBicoTy, c KOTopoń SpocaiOT Tejio 
b ropH30HTajiBHOM HanpaBJieHHH, hto6bi flajiBHocTB nojie- 
Ta B03pocjia BflBoe (HanajiBHaa ckopoctb Tejia ocTaeTCH He- 
H3MeHHOH)? 


54 






























£*ahok 


11.14. C Kpyroro 6epera penn bbicotoh 20 m b ropn30HTajiBHOM 
HanpaBJieHHH SpocaiOT KaMeHb co CKopocTbio 15 m/c. He- 
pe3 Kanoe BpeMa, c Kanon CKopocTbio n nofl naKHM yrjiOM 
KaMeHb yna,a;eT b BOfly? 


11.15. 


C MOCTa, BbicoTa noToporo Hafl bo^oh cocTaBJiaeT 75 m, 
B r0pH30HTaJIbH0M HanpaBJieHHH SpOCHJIH KaMeHb CO CKO- 
pocTbio 15 m/c. C Kanon CKopocTbio n no# KannM yrjiOM 
k Bo,a;e ynafleT KaMeHb? 


3-m ypoBeHb cjiojkhoctm 

11.16. Man Spocnjin nofl yrjiOM 60° k ropn30HTy c HanaabHon 
CKopocTbio 20 m/c. Ha paccToaHnn 15 m ot tohkh 6pocna 
Mai ynpyro y^apnjica o CTeHy. Ha KaKOM paccToaHnn ot 
CT eHbi Man yna^eT Ha noBepxHOCTb 3eMjin? 


12. KPMBOJ1MHEMHOE flBM>KEHME. 
PABHOMEPHOE flBM>KEHME 
nO OKPy>KHOCTM 


IlpiiMep peiueHMB 3aflan 


3aAana. MaTepnajibHaa TonKa paBHOMepHo BpaipaeTca no OKpyac- 
hocth paflnycoM 10 m, coBepmaa nojiHbiń oOopoT 3a 2 c. OnpeflejiHTe 
nacTOTy ee BpaipeHna, JinHenHyio n yraoByio ckopocth, peHTpocTpe- 
MHTejibHoe ycKopeHne. Kan H3MeHHTca peHTpocTpeMHTejibHoe ycKO- 
pemie, ecjin pa^nyc TpaeKTopnn yBeananTb b N pa3? 


/(afio: 

= 10 M 
T = 2 c 
R 2 =NR l 

n — 1 
co — ? 
v — ? 

^peHTpOCTp 

h- - ? 

a l 


Peiuenue 

HacTOTy BpaipeHna mojkho HanTn nepe3 nepnofl 

n = — , t. e. n = -^— = 0,5 o6/c. 

T 2 c 

yraoByio cKopocTb HanfleM no (JiopMyjie co = 27in , 
HTan, co = 2-3,14-0,5 c -1 , t. e. co = 3,14 paa/c. 

JinHenHyio CKopocTb u;ejiecoo6pa3HO onpefle- 
2nR 

jinTb TaK: v = -. 

T 

m 2-3,14 10 M n-i a i 

TannM oopa30M, v = -= 31,4 m/c. 

2 c 
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fljiH onpeflejieHHH peHTpocTpeMHTejiBHoro ycKopeHHa HcnojiB3yeM 

^2 

cbopMyjiy a = — . 

™ J J peirrpocTp ^ 

IIpoBepHM e^HHHpti h oiipe^ejraM *mcjiOBoe 3HaHeHHe kckomoh 
Bejra^HHbi: 


r “i M M 

^ueHTpocTp 2 2 9 

L J C • M n 


M 

2 

C 


{ ^peHTpOCTp } 


31,4 2 
10 


98,6; 


a =98,6 m/c 2 . 

peHTpOCTp ’ / 

IIocKOJiBKy b ycjiOBHH HHnero He CKa3aHO 06 H3MeHeHin jiHHeS- 
HOH h/hJIH yrjIOBOH CKOpOCTH, TO KOppeKTHO OTBeTIiTB Ha Bonpoc 
06 H3MeHeHHH peHTpOCTpeMHTejIBHOrO yCKOpeHHH npH H3MeHeHHH 
paflnyca TpaeKTopnn He npeflCTaBjmeTCH bo3mojkhbim. OpHaKO mbi 
MomeM paccMOTpeTB flBa cjiynaa. 

1) Ecjih npn n3MeHeHHH papnyca TpaeKTopnn He H3MeHiuiacB 

a, v 2 R, R, 

JIHHeHHaH CKOpOCTB flBHJKeHHH, TO 


a. 


Ry 


NR, 


, cjieflOBaTejiB- 


a 2 1 

ho, —=- =— , t. e. peHTpocTpeMHTejiBHoe ycKopeHHe yMeHBHiiiTCH 
a, N 


b N pa3. 

2) Ecjih JKe npn H3MeHeHHH papnyca TpaeKTopHH HeH3MeHHOH 
ocTaHeTCH yrjiOBaa ckopoctb, to, BBipasKan peHTpocTpeMHTejiBHoe 
ycKopeHHe nepe3 yrjiOByio ckopoctb (a ąeHTpocTp = co 2 J?), nojiynHM: 
a, co 2 R, NR, a 

— = —-— =-, cjieflOBaTejiBHO, —-N , t. e. b otom cjiynae peH- 

a, co R, R, a, 

TpocTpeMHTejiBHoe ycKopeHHe B03pacTeT b N pa3. 


1 -m ypoeeHb cpcpkhoctm 


12.1. ^hck 3a 10 c cpejiaji 40 oOopotob. OnpepejiHTe nepnop 
h nacTOTy ero BpaipeHHH. 


12.2. 3a KaKoe BpeMH Tejio coBepmiiT 60 o6opotob, ecjrn nepn- 
Ofl ero oOpaipeHHH cocTaBJiaeT 2 c? 


12.3. MajiBHHK BpaipaeT mapnK, npHBH3aHHBiH k HHTKe, c nac- 
totoh 5 o6/c. OnpepejiHTe nepnop oSpaipeHHH mapana. 


12.4. OnpeflejiHTe ymoByio ckopoctb, c kotopoh pBHJKeTCH ce- 
KyHflHaa CTpejiKa MexaHHHecKHx nacoB. 
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12.5. 


ropH30HTajibHaa naaTclJopMa BpaipaeTca Boicpyr BepTH- 
KajibHoń och, coBepmaa 2 oOopoTa 3a 1 c. Onpe/jejinTe 
yrjiOByio CKopocTb BparpeHna njiaT(J)opMbi. 


12 . 6 . 


C Kanon nacTOToń BpaipaeTca MaTepnajibHaa tohkb, ecan 
yrjiOBaa CKopocTb ee BparpeHna cocTaBJiaeT 31,4 pafl/c? 


12.7. 


AbtomoShjib flBHJKeTca no 3aKpyrjieHHOMy yaacTKy inoc- 
ce paflnycoM 50 m c hoctohhhoh no MOflyjiro CKopocTbio 
72 km/h. HanflHTe peHTpocTpeMHTejibHoe ycKopeHne abh- 
aceHna aBTOMoOnjia Ha 9tom ynacTKe. 


12 . 8 . 


CaMOJieT Ha ckopocth 360 km/h BbinojmaeT «MepTByio neT- 
jik>» pa^nycoM 400 m. Onpe/jejinTe peHTpocTpeMHTejibHoe 
ycKopeHne, c kotopbim flBnaceTca caMOJieT. 


12.9. 


TpaMBanHbin BaroH flBnaceTca no 3aKpyrjieHnio pa^nycoM 
50 m. OnpeflejiHTe ckopocth flBHaceHna TpaMBaa, ecjin ero 
peHTpocTpeMHTejibHoe ycKopeHne cocTaBJiaeT 0,5 m/c 2 . 


12 . 10 . 


OnpeflejiHTe peHTpocTpeMHTejibHoe ycKopeHne, c kotophim 
flBHjKyTca Kpaimne tohkh KapycejibHoro cTaHKa, 
oTflajieHHbie ot och BpaipeHiiH Ha 2 m, ecan yrjiOBaa cko- 
pocTb BparpeHna cocTaBJiaeT 1,5 pa^/c. 


12 . 11 . 


Bo BpeMa BpaipeHHa Baaa pa^nycoM 10 cm peHTpocTpe- 
MHTejibHoe ycKopeHne flaa ToneK Ha ero noBepxHocTH co- 
CTaBJiaeT 10 m/c 2 . OnpefleanTe yrjiOByio CKopocTb Bpaipe- 
hhh Baaa. 


2-m ypoBeHb cjiojkhoctm 


12 . 12 . 


Tejio flBnnteTca no OKpyacHocTn pa^nycoM 20 cm. Han^nTe 
nyTb n MOflyjib ero nepeMeipeHHa 3a npoMeacyTOK BpeMe- 
hh, KOTopoe paBHaeTca: a) nepnofly BpaipeHHa Tejia; 6 ) no- 
jioBHHe nepnofla; b) neTBepTn nepnofla. 


12.13. 


BejiocnneflncT flBnaceTca paBHOMepHO no Kpyry paflnycoM 
150 m, flenaa 0,25 o6/mhh. Onpe/jeanTe nyTb n nepeMe- 
n^eHne BeaocnneflncTa 3a: a) 60 c; 6) 120 c. 


12.14. 


yrjiOBaa CKopocTb BpameHna aonacTen BeHTnaaTopa 
15 n pafl/c. OnpeflenHTe, cnoabKO oSopotob coBepmna BeH- 
THJiaTop 3a 6 c. 
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12.15. 

12.16. 


12.17. 


12.18. 


12.19. 


12 . 20 . 



3a Kanoe BpeMH KOJieco, Bpaipaacb c yrjioBoń ckopoctłio 
5 n pafl/c, ocyipecTBHT 150 oSopotob? 

Kojieco Bejiocnnepa HMeeT pnaMeTp 80 cm. C Kanon cko- 
pocTBio flBHaceTca BejiocnnepncT, ecjm Kojieco Bejiocnne- 
fla coBepmaeT 150 o6opotob b MHHyTy? C Kanon yrjioBoń 
cnopocTbK) BparpaeTca KOJieco? 

HaiiflHTe MaKCHMajibHyio cnopocTb, c KOTopon MoaceT 
Bpam;aTbca mjiH(|)OBajibHbiH npyr pnaMeTpoM 30 cm, ecjin 
flonycTHMaa nacTOTa BpameHna fljia Hero cocTaBJiaeT 
1800 o6/mhh. 

TonnjibHbiH Kpyr HMeeT pnaMeTp 350 mm. JlnHeimaa 
CKopocTb Tonen ero pa6onen noBepxHOCTH He MoaceT 
npeBbimaTb 31,5 m/c. Mohcho jih HacapnTb btot Kpyr Ha Baji 
ajieKTpoflBnraTeaa, kotopbih coBepmaeT: a) 1450 o6/mhh; 
6) 2000 o6/mhh? 

Kojieco papnycoM 80 cm KaTHTca no ropn30HTajibHon po- 
pore 6e3 npocKajib3biBaHna. KaKon nyTb oho nponpeT, cpe- 
jiaB 20 nojiHbix oSopotob? 

3hck flnaMeTpoM 30 cm KaTHTca no ropn30HTajibHon no- 
BepxHOCTn. Ckojibko o6opotob cpejiaeT pncK, npeopojieB 
nyTb 90 m? 

C Kanon jniHenHon CKopocTbio ABnacyTca tohkh 3eMHon 
noBepxHocTn Ha 9KBaTope b npopecce cyTOHHoro Bpam;e- 
hhh 3eMJin? Papnyc 3eMjin cnnTanTe paBHbiM 6400 km. 

HanflHTe jinHenHyio CKopocTb cyTOHHoro BpameHna ToneK 
3eMHon noBepxHOCTn Ha mnpoTe XapbKOBa (50°). 

Bo CKOJIbKO pa3 H3MeHHTCa CKOPOCTB flBHHCeHHa cnyTHHKa 
no opSnTe, ecjin papnyc ero opOnTbi yBeananTca b 3 pa3a, 
a nepnofl o6pam;eHHa — b 6 pa3? 

CenyHflHaa CTpejina nacoB b 2 pa3a Kopone MHHyTHon. Ko- 
Hep Kanon n3 hhx HMeeT Sojibmyio anHenHyio CKopocTb? 

CpaBHHTe yrjioBbie ckopocth BpameHna nacoBon n ceKyHp- 
hoh CTpeaoK HacTeHHbix nacoB. 
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? 12.26. 


CpaBHHTe yrjioBtie ckopocth BpaipeHHa ToneK Ha 060 - 
fle hikhbob reHepaTopa 1, BeHTHJMTopa 2 h flBHraTejia 3 
(cm. pucyHOK). 


12.27. 


CpaBHHTe JIHHeHHbie CKOPOCTH flBHJKeHHH TOHeK Ha 060- 
fle hikhbob reHepaTopa 1, BeHTHJiHTopa 2 h flBHraTejm 3 
(cm. pneyHOK). 



K 3adanaM 12.26, 12.27 


12.28. 


^Ba iHKHBa paflnycaMH 10 cm h 15 cm coeflHHeHbi Mencfly 
co6oh peMeHHOH nepeflanen. HacTOTa BpaipeHHH Sojibinero 
iHKHBa 90 o6/mhh. OnpeflejiHTe ckopoctb flBHJKeHHH peM- 
hh h nepnofl o6pain;eHHH MeHbmero iHKHBa. 


12.29. 


PaccHHTańTe peHTpocTpeMHTejibHoe ycKopeHHe BparpeHHH 
jibBa, cnnipero y BKBaTopa Hanien njiaHeTbi. 


12.30. 


3eMjia coBepmaeT o,zi;hh o6opot BOKpyr Cojrapa 3a oahh 
rofl. OnpeflejiHTe peHTpocTpeMHTejibHoe ycKopeHHe abh- 
5KeHHH 3eMJIH OTHOCHTejIbHO CojIHfla, eCJIH paCCTOHHHe OT 
3eMJiH ,a;o CojiHpa cocTaBJiaeT 150 mjih km, CHHTan, hto 
3eMJia flBHjKeTCH paBHOMepHO no KpyroBoń opSnTe. 


12.31. 


Tpy3HK, noflBemeHHbiH Ha hhtkc ajihhoh 1,25 m, otkjio- 
HHIOT TaK, HTO HHTb paCnOJiaraeTCH r0pH30HTaJIbH0, h ot- 
nycKaioT. OnpeflejiHTe peHTpocTpeMHTejibHoe ycKopeHHe, 
c KOTopbiM rpy3HK npoxoflHT nojioJKeHHe paBHOBecHH, ecjm 
CKopocTb ero flBHjKemiH b 3toh Tonne cocTaBJiaeT 5 m/c. 


3-m ypoBeHb cjiojkhoctm 


12.32. 


JlHHeHHaa CKopocTb BpameHHH ToneK Ha o6ofle MaxoBHKa 
cocTaBJiaeT 6 m/c, a ToneK, KOTopwe jiencaT Ha 10 cm 6jih- 
JKe k och, — 4 m/c. OnpeflejiHTe paflnyc MaxoBHKa h yrjio- 
Byio CKopocTb ero BpaipeHim. 
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12.33. OnpeflejiHTe flnaMeTp KOJieca, ecjra H3BecTHO, hto jiHHeń- 
Haa ckopoctł BpaipeHHa ToneK Ha o6ofle icojieca b 2 pa3a 
ÓOJIbHie JIHHeHHOH CKOpOCTH BpaipeHHH TOTOK, jieJKaiu;Hx 
Ha 4 CM ÓJIHJKe K och BpaipeHHH . 


12.34. 


/Jhck BpaipaeTcn c yrjiOBOH ckopoctbio 3 pa/i;/c. Othoch- 
TejiBHO flHCKa no pa^nycy flBHHceTCH Tejio co ckopoctbk) 
0,4 m/c. HańflHTe ckopoctb flBHJKeHHH aToro Tejia otho- 
ciiTejiBHo 3eMJiH, Korfla oho 6y,a;eT Ha paccTOHHHH 10 cm 
OT OCH BparpeHHH. 


12.35. BflOJiB paflnyca BpamaiomerocH flHCKa noji3eT Myxa co cko- 
POCTBK) 0,03 m/c OTHOCHTeJIBHO flHCKa. B TOT MOMeHT, KOr- 
fla Myxa HaxoflHTca Ha paccTOHHHH 5 cm ot och BpaipeHHH 
flHCKa, CKOpOCTB ee .ZJBHJKeHHH OTHOCHTeJIBHO 3eMJIH co- 
cTaBjiaeT 5 cm/c. OnpeflejiHTe nacTOTy BpaipeHHH flHCKa. 


12.36. 


BepTOJieT Hanaji cHHHcaTBca BepTHKajiBHO c ycKopeHHeM 
0,2 m/c 2 . JIonacTH ero BHHTa HMeioT fljiHHy 5 m h Bparpa- 
iotch c HacTOToii 300 o6/mhh. Ckojibko o6opotob cpejiaeT 
bhht 3a BpeMH CHHHceHHH BepTOJieTa Ha 40 m? OnpeflejiHTe 
TaKHce jiHHeHHyio ckopoctb h peHTpocTpeMHTejiBHoe ycKO- 
peHHe fljia kohd;ob jionacTeń BHHTa OTHOCHTeJIBHO Kopny- 
ca BepTOJieTa. 


12.37. Ckojibko o6opotob cpejiaeT iojia, KOTopan BparpaeTca c nac- 
totoh 251,2 pafl/c, 3a BpeMH ee CBoSopHoro napeHHH c bbi- 
COTBI 5 M? 


12.38. Ha flHCK, kotopbih BpaipaeTCH c nacTOTOH 45 o6/mhh, 
c bbicotbi 70 cm napaeT rnapHK. 3a BpeMH ero napeHHH 
flHCK ycneBaeT noBepHyTBCH Ha 102°. OnpepejiHTe no 3 thm 
flaHHBiM ycKopeHiie CBoSoflHoro napeHHH mapnKa. 


12.39. MajiBHHK BpaipaeT b BepTHKajiBHoii njiocKOCTH KaMeHB, 
npHBH3aHHBin k SeneBKe ajihhoh 60 cm, coBepmaH 4 o6/c. 
BeneBKa oOpBiBaeTCH b tot momcht, Korpa ckopoctb abh- 
jKeHHH KaMHH HanpaBjieHa BepTHKajiBHO BBepx. Ha KaKyio 
BBicoTy ot tohkh oTpBiBa noflHHJiCH KaMeHB? ycKopeHHe 

cBoóoflHoro nafleHHH g~9,8 m/c 2 . 


60 

















£*ah(mc 


flMHAMMKA 


13. nEPBbm 3AK0H HblOTOHA 


ripuMep peiueHkm 3aflan 

3aAana. BtipaJKemie «Cnaa — npHHiraa ycKopeHHa flBHJKeHHH 
Tejia» HBaaeTca HeTOHHbiM. IIoneMy? 

Omeem: b HHeppnaabHon cucTeMe OTcneTa npiiHHHOH ycKopeHHa 
Tejia aBJiaeTca B3aHMOfleńcTBHe Teji, a He cnjia, KOTopaa HBaaeTca 
Mepoii B3aHMOfleHCTBHH. B TO 5Ke BpeMH B HeilHeppHajIbHOH CHCTeMe 
OTcneTa npmnH ycKopeHHa flBe: B3aHMOfleńcTBHe h ycKopeHne caMOH 
cHCTeMbi oTcneTa. 9 thm, co6ctb6hho, h oTJiHnaeTCH HHeppnajibHaa 
cHCTeMa OTcneTa ot HeHHeppnaabHOH. 


1 -M ypOBeHb CJIOKHOCTM 


? 13.1. 


IlapaHiioTHCT onycnaeTca, flBnraacb paBHOMepHO npaMO- 
jniHeHHO. fleńcTBHa kbkhx Teji KOMneHcnpyioTCH npn Ta- 
KOM flBHJKeHHH? 


13.2. 


flencTBua KaKnx Teji Ha CTyji KOMneHcnpyioTCH, Kor^a 
CTyji ctoht Ha nojiy? 


? 


13.3. 


flencTBHa k3khx Teji Ha njioT KOMneHcnpyiOTca, Kor^a 
naoT nabiBeT no peKe? 


2-m ypoBeHb cjio>khoctm 


? 13.4. 


Teao nofl fleiłcTBueM HecKoabKnx cna flBHJKeTca paBHo- 
MepHO npaMOJIHHeHHO. MOHCHO JII 9TO flBHJKeHHe paCCMa- 
TpHBaTb KaK npoaBJieHHe HHeppHH Teaa? 




13.5. 


IlaccajKHp noflHHMaeTca, CToa Ha gcicaaaTope MeTpo. Mojk- 
ho jih CKa3aTb, hto b 9tom caynae HaSaroflaeTca HBneHue 

HHeppHH? 


? 13.6. fleńcTByioT an cnabi Ha Teao, KOTopoe ^BnaceTca paBHOMep- 

ho npaMoaHHefiHo b HHeppnaabHon CHCTeMe oTcneTa? 
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? 13.7. 


? 13.8. 


? 13.9. 


? 13.10. 


? 13.11. 


? 13.12. 


? 13.13. 

? 13.14. 



AbTOMo6hJIB C OTKJIIOTeHHblM flBHTaTejieM flBHJKeTCH no 
paBHon ropn30HTajiBHOH flopore. IloneMy He coxpaHaeTca 

CKOpOCTb flBH5KeHHH aBTOMOSnaa? 

CHapafl, Bbinyna;eHHbiH H3 nyniKH, jictht k pean. IIoneMy 
b 3tom caynae He HaÓJiioflaeTca HBJieHiie HHeppnn? 

Mojkho jih cncTeMy oTcneTa, CBH3aHHyio c jihcIjtom, chh- 
TaTb HHeppnajibHon b caynae, Korfla aHtJjT: a) flBHjKeTca 
ycKopeHHo BBepx; 6) ^BnaceTca paBHOMepHO BBepx; b) abh- 
aceTca 3aMe,a;aeHHO bhh3? 

B KaKOM caynae cncTeMy OTcneTa, CBa3aHHyio c aBTOMoSn- 
aeM, mojkho caHTaTb HHeppnajibHOH? ABTOMo6nab: a) abh- 
jKeTca paBHOMepHO npHMoaHHeirao no ropn30HTaabHOMy 
mocce; 6) flBHJKeTca ycKopeHHo c ropni; b) coBepmaeT no- 

BOpOT C nOCTOHHHOH CKOpOCTbIO. 

Mojkho jih CHHTaTb iraeppiiaabHOH cncTeMy OTcneTa, cbh- 
3aHHyio c BejiocnneflHCTOM, KOTopniii paBHOMepHO flBnaceT- 
ca no KOJibpeBOMy Tpeny? 

HBaaeTca jih HHeppnaabHon cncTeMa OTcneTa, CBa3aHHaa 
c noe3flOM, KOTopbin OTnpaBaaeTca ot CTaHpnn? 

Bo BpeMa pe3Koro TopMOJKeHiia TpaMBaa naccaJKHp HaKao- 
HHJica Bnepefl. Ha30BHTe Teao, flencTBne KOToporo 3acTa- 
bhjio naccaacHpa flBnraTbca OTHocHTeabHO aBTOMoSnaa. 

Kan flBnaceTca noe3fl, ecan aSaoKO, BbinaBinee H3 pyK nac- 
caatnpKH: a) flBHJKeTca OTHocHTeabHO BaroHa BepTHKaab- 
ho bhh3; 6) bo BpeMa nafleHHH OTKaoHaeTca b CTopoHy; b) 
OTKaoHaeTca Bnepefl no xofly noe3/i;a; r) OTKaoHaeTca Ha- 
3a,a; OTHocHTeabHO HanpaBaeHna flBnjKeHna noe3,a;a? 

IIoneMy neaoBeKy, kotopbih ctoht b flBHJKymeńca aoflKe, 
TpyzjHO yflepacaTb paBHOBecne, Kor^a ao^Ka Bflpyr ocTa- 
HaBanBaeTca? 

OSnacHHTe onycKaHne CToaSnaa pTyTH, Kor^a Mbi BCTpa- 
xHBaeM MeflnpriHCKHH TepMOMeTp. 

Kan oÓTjacHHTb tot (JiaKT, hto SeryipHH neaoBeK, cno- 
TKHyBniHCb, naflaeT Bnepefl? 
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13.18. 


ITo^eMy mojiotok hjih Tonop njiOTHee HacasKHBaeTca Ha py- 
KOHTb, eCJIH ee CBOSOflHbIM KOHPOM yflapiITb O KaKOH-JIHÓO 
TBepflbiń npeflMeT? 


? 13.19. 


y paBHeHHH 3aBHCHMOCTH KOOpflHHaT H CKOpOCTeS flBH- 

HceHHH Ten ot BpeMeHH HMeiOT bh,h: a) x 1 =5-2 1 ; 
6) x 2 = 10 + 2i-f 2 ; b) v Sx =25 1 ; r) v Ax =-20 . B kbkhx cjiy- 
Haax paBHOfleńcTByiomaH chji, npHJi 05 KeHHbix k Tejiy, paB- 
Ha HyjiK)? 


? 13.20. 


Ha pncyHKe npeflCTaBJieHbi rpa(|)HKH 3aBHCHMOCTH 

KOOp/JHHaTbl H CKOpOCTH flBHJKeHHH TejI OT BpeMeHH. 
B KaKHx cjiyHaax paBHo/jeńcTByiomaH chji, npHjiojKeHHbix 
k Tejiy, paBHa Hyjno? 



3-m ypoeeHb cjio>khoctm 

? 13.21. Jlernyio flBepb nejioBeK MoaceT otkpbitb o/jhhm najibpeM. 

noneMy Mce nyjia npoSnBaeT Ty ace flBepb, He OTKpbiBaa ee? 


14 . BTOPOM 3 AK 0 H HblOTOHA 

ripuMep pemeHHH 3a,qaH 

3aAana. Mojkho jih CHHTaTb npoH3BefleHne Maccbi h ycicopeHHH 
Tejia ( md ) onpeflejieHHeM chjibi ( F ), fleńcTByiomeH Ha Teno? Otbct 
oSocHyńTe. 

Omeem: HeT. OTOHCflecTBjmTb F h md Hejib3H, Tan KaK ycKopeHne 
Tejia b HHeppnajibHOH cncTeMe HBjmeTca jihihb cjieflCTBHeM fleńcTBHH 
Ha Hero HecKOMneHcnpoBaHHOH chjibi. 
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1 -M ypOBeHb CJIOKHOCTM 

? 14.1. H3o6pa3HTe paBHOfleńcTByiomyK) chji, npHji05KeHHtix k Te- 

jiaM, npeflCTaBJieHHbiM Ha pncyHKax a — z. Ky,a;a HanpaBJie- 
ho ycKopeHHe b KasKflOM cjiynae? 



a 6 ez 


14.2. 


Ha pncyHKax a — e noKa3aHbi chjibi, fleiicTByiomHe Ha 
Tejio, coBepmaiomee KOJieOaHHH. Kyfla HanpaBJieHO ycKO- 
peHne b KajKflOM cjiynae? 



? 14.3. H3o6pa3HTe Ha pncyHKe chjibi, fleńcTByiomHe Ha Tejio bo 

BpeMH ero paBHoycKopeHHoro npHMOJiiiHeHHoro flBHJKeHHH 
b cjie,a;yioiH;Hx cjiynaHx: 

a) KpaH noflHHMaeT rpy3 BepTHKajibHO BBepx; 

6) caHKH c rpy30M THHyT 3a BepeBKy no ropH30HTajiBHOH 
noBepxHOCTH; 

b) caHKH c rpy30M THHyT 3a BepeBKy Ha ropny; 
r) caHKH cbe35KaiOT c ropKH. 


14.4. 


H3o6pa3HTe Ha pncyHKe chjibi, fleiicTByiomHe Ha Tejio bo 
B peMH ero paBHOMepHoro flBHHceHHH no OKpyjKHOCTH b cjie- 
a;yioiH;Hx cjiynaHx: 

а) rnapHK, noflBemeHHbiH Ha hhth, BpaipaeTCH b ropn30H- 
TaJIBHOH njIOCKOCTHJ 

б) Myxa CHflHT Ha BpaipaioipeMCH flHCKe. 
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14.5. C KaKHM ycKopeHiieM flBHHceTCH BaroHeTKa Maccon 500 Kr 
no,a; flencTBHeM chjibi 125 H? 
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14.6. 


14.7. 


Kanyio cnjiy cjieflyeT npnjioJKHTB k Tejiy Maccoń 200 r, 
hto6bi oho flBHrajiocB c ycKopeHueM 2,5 m/c 2 ? 
Onpe,zi;ejiHTe Maccy Mana, kotopbiii nofl fleńcTBHeM chjibi 
50 mH npnoSpeTaeT ycKopeHHe 10 cm/c 2 . 


2-m ypoBeHb cjiojkhoctm 

14.8. Chjibi F x =15 H, P 2 =10 H h F 3 =20 H fleńcTByioT Ha 
Tejio Tan, KaK H3o6pa5KeHo Ha pncyHKe. HańflHTe paBHO- 
fleńcTByiomyio 3thx chji h ee npoeKpHH Ha KOop/iHHaTHBie 
och, ecjiH a = 30° . 




? 14.9. 


PaBHOfleńcTByiomaH Bcex chji, npHJio5KeHHBix k Teny, paB- 
Ha Hyjiio. MoiKeT jih oto Tejio: a) flBHraTBca npaMojiHHeń- 
ho; 6) flBHraTBca no OKpyacHOCTH; b) HaxoflHTBca b nonoe? 
OTBeT oOocHyHTe. 


14.10. 


PaBHueTCH jih Hyjiio paBHOflencTByiomaH chji, npnjio- 
HceHHBix k Tejiy, ecjiH oho: a) flBHaceTca paBHOMepHO 
npuMOJiHHeHHo; 6) flBHaceTca paBHOMepHO no OKpyatHOC- 
th; b) flBHjKeTca paBHoycKopeHHo npuMOJiHHeHHo; r) Ha- 
XOflHTCH B nOKOe? OTBeT oOoCHyHTe. 


14.11. 


Ilo rpat})HKy ckopocth Tejia (cm. pncyHOK) onpeflejiHTe mo- 
flyjiB h HanpaBjieHne paBHOfleńcTByiomeń chji, fleńcTByio- 
ih;hx Ha Tejio Maccoń 4 kt. 


14.12. 


no rpat})HKy ckopocth Tejia (cm. pncyHOK) onpefleaHTe mo- 
flyjiB h HanpaBjieHne paBHOfleńcTByiomeń chji, fleńcTByio- 
ih;hx Ha hbtomoOhjib Maccoń 1,5 t. 
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K 3adane 14.11 


K 3adaue 14.12 
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14.13. 

14.14. 

? 14.15. 


14.16. 

14.17. 

14.18. 

14.19. 

14.20. 


IIOCTpOHTe rpat})HK CKOPOCTH flBH5KeHHH BeJIOCHneflHCTa 
Maccoń 100 Kr, kotopbih ocTaHaBJiHBaeTca nepe3 2 c nofl 
fleScTBHeM chjibi 250 H. 

IIocTpoHTe rpat})HK ckopocth ,a;BH5KeHHa noe3fla Maccoń 
100 T, KOTOPBIH, HMea CKOpOCTB 18 km/h, HaHHHaeT pa3- 
roHHTBCH nofl /jeńcTBHeM chjibi tuth 150 kH. 

IIo rpac})HKy ckopocth flBHjKeHHH Tena (cm. pncyHOK) onpe- 
flejiHTe, Ha k3khx ynacTKax chjibi, fleńcTByiomHe Ha Tejio, 
ypaBHOBeiHHBaiOTCH? 



nofl fleiłcTBiieM HeKOTopoń chjibi Tejio Maccoń 90 Kr abh- 
jKeTCH c ycKopeHHeM 0,4 m/c 2 . C kakhm ycKopeHHeM 6y- 
fleT flBHraTBca Tejio Maccoń 120 Kr nofl fleńcTBiieM Toń ae 

CHJIBI? 

nofl fleńcTBneM HeKOTopoń chjibi Tejio Maccoń 450 Kr abh- 
jKeTCH c ycKopeHHeM 0,8 m/c 2 . OnpeflejiHTe Maccy Tejia, 
KOTopoe nofl fleńcTBHeM Toń 5Ke chjibi flBHJKeTcn c ycKO- 
peHHeM 0,25 m/c 2 . 

HeKOTopaa CHJia npnflaeT nycToń TejiejKKe Maccoń 6 Kr 
ycKopeHHe 1,5 m/c 2 . OnpeflejiHTe Maccy rpy3a, nojioflceH- 
Horo Ha TejieJKKy, ecjin H3BecTHo, hto HarpyjKeHHaa Tejie- 
jKKa nofl fleńcTBHeM Toń JKe chjibi flBHJKeTca c ycKopemi- 
eM 0,3 m/c 2 . 

/(Ba CTajiBHBix rnapHKa, paflnycBi kotopbix oTjmnaioT- 
ch b 3 pa3a, CTajiKHBaiOTCH. HeMy paBHO OTHomeHHe mo- 
flyjień ycKopeHHH flBHJKeHHH 9 thx mapHKOB BCJieflCTBHe 
hx peHTpajiBHoro yflapa? 3aBHciiT jih otbct Ha Bonpoc ot 
H anajiBHBix CKopocTeń mapHKOB? 

Bo BpeMH CTOJiKHOBeHHH flByx 5Kejie3HOflopojKHBix njiaT- 
(JiopM ycKopeHiie HarpyjKeHHoń njiaT(|)opMBi OKa3ajiocB 
b 4 pa3a MeHBine, neM nycToń. Bo ckojibko pa3 HarpyjKeH- 
Haa njiaT(J)opMa THJKejiee nycToń? 
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14.21. 


BaroH flBHJKeTca corjiacHo ypaBHeHHio x = bO + t — Q , lt 2 nofl 
fleńcTBHeM chjibi 4 kH. Onpe/jejiHTe ero Maccy. 


14.22. 


HeMy paBHaeTca CHJia, fleńcTByiomaa Ha Teao Maccoń 
200 Kr, ecjiH 3aBHCHMOCTB ero nepeMerpeHHa ot BpeMeHH 
onpefleaaeTca ypaBHeHueM s x = 5i + l,25i 2 ? 


14.23. 


Ha rnapHK Maccoń 50 r b HanpaBjieHHH ero flBimeHiia fleń- 
CTByeT nocToaHHaa CHJia 150 mH. 3anHiHHTe ypaBHeHHe 
3aBHCHM0CTH CKOpOCTH flBHJKeHHH HiapHKa OT BpeMeHH, 

ecjiH ero HanajiBHaa ckopoctb cocTaBJiajia 2 m/c. 


14.24. 


TeaeacKa Maccoń 15 Kr topmo3ht, flBHraacB paBHoycKO- 
peHHo nofl fleńcTBHeM chjibi 9 H. 3annmHTe ypaBHeHHe ee 
flBHJKeHHa, ecjra n3BecTH0, hto HanajiBHaa KOopflHHaTa Te- 
aeacKH x 0 = 16 m, a HanajiBHaa ckopoctb v x = 8 m/c. 


3-m ypoeeHb cjio>khoctm 


14.25. 


H3 nymKH BBiJieTaeT CHapafl Maccoń 10 Kr co ckopoctbio 
600 m/c. OnpefleaHTe cpe^Hioio CHJiy flaBjieHaa nopoxoBBix 
ra30B, ecjra no cTBOJiy nyniKH CHapafl flBnaceTca b Tene- 
Hue 5 mc. 


14.26. 


noe3fl Maccoń 900 t, HMea ckopoctb 108 km/h, ocTaHO- 
BHJica nofl fleńcTBueM chjibi 135 kH. Ckojibko BpeMeHH 
Ajihjiocb TopMOSKeHHe? 


14.27. 


nofl fleńcTBiieM chjibi 3 kH ckopoctb flBHaceHHa rpy30BH- 
Ka Maccoń 6 t BBipocjia ot 54 km/h ffo 90 km/h. Onpefle- 
jiHTe BpeMa h nyTB pa3roHa rpy30BHKa. 


14.28. 


AbtomoShjib Maccoń 4 t, flBHraacB co ckopoctbio 18 km/h, 
HaHHHaeT topmo3htb h ocTaHaBJiHBaeTca, npoń^a 50 m. 
Onpe,zi;ejiHTe cnjiy TopMoaceHHa. 


14.29. 


noe3fl Maccoń 100 t, OTnpaBJiaacB ot CTaHpHH, flBnraji- 
ca paBHoycKopeHHO. npeoflOJieB 800 m, oh floeTHr ckopoc- 
th 72 km/h. OnpeflejiHTe cnjiy, npHflaBHiyio noe3fly ycKO- 
peHHe. 


14.30. IIIapHK Maccoń 250 r nofl fleńcTBHeM nocToaHHoń chjibi 
npomeji 3a nepBBie 2 c flBiiaceHHa 4 m. OnpefleanTe Bejm- 
HHHy 9TOń chjibi. 
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15. TPETMM 3AK0H HblOTOHA 


ripuMep pewei-ma 3aflan 

Safla^a. Chjibi, c kotopbimh Tejio h /(HHaMOMeTp fleńcTByioT flpyr 
Ha flpyra bo BpeMa B3BemiiBaHHa, He ypaBHOBemiiBaiOTca, nocKOJiBKy 
npnjioHceHBi k pa3HbiM TenaM. IToneMy ace Tor,n;a Tejio h flHHaMoiweTp 
nocjie onpe,a;ejieHHoro yfljiiiHeHHa fliraaMOMeTpa ocTaHaBJiHBaioTca? 

Omeem: Ha Tejio KpoMe chjibi ynpyrocTH npyjKHHBi flHHaMOMeTpa 
fleńcTByeT eipe h cnjia TajKecTH, h ohh ypaBHOBeniHBaiOT flpyr flpyra 

( -fynp + F TR r =0). 


1-M ypOBeHb CJIOKHOCTM 

? 15.1. Ha nony jincJiTa jieacnT npe^MeT. Kanaa cnjia SojiBine: Ta, 

c KOTopoń noji fleiiCTByeT Ha npeflMeT, hjih Ta, c KOTopoń 
npe/jMeT flaBHT Ha noji jin^Ta, ecjin jihiJit: a) Haxo,a;HTca 
b noKoe; 6) flBHaceTca paBHOMepHo npaMOJiHHeńHo; b) abh- 
JKeTCH paBHoycKopeHHO? 

? 15.2. Kmira, jieacaipaa Ha CTOJie, flaBHT Ha Hero c onpeflejieHHon 

chjioh. Ctoji fleńcTByeT Ha KHHry c TaKoń ace chjioh BBepx. 
Hto bbi MOJKeTe CKa3aTB o paBHOfleScTByiomeH sthx flByx 

CHJI? 

? 15.3. Kan oSt.hchiitb aBJieHne OT/jann BCJieflCTBne BBicTpejia H3 

pyjKBH? 

? 15.4. TeHHHCHCT 0BeT paKeTKoń no Many. Ha Kanoe H3 Teji 

(paneTKy hjih mhh) flencTByeT b momcht ysapa SojiBHiaa 
cnjia? 


15.5. 


C oflimaKOBOH jih chjioh cacHMaiOTca 6y(|)epa bo BpeMa 
cToaKHOBeHiia flByx TOBapHBix BaroHOB? H3MeHiiTca jih 
oTBeT, ecjra: a) o^hh H3 BaroHOB b momcht CTOJiKHOBeHHa 
HaxoflHaca b noKoe; 6) o^hh H3 BaroHOB 6biji HarpyaceH, 
a flpyroń nycTon? 


2-M ypOBeHb CJIOKHOCTM 


15.6. BcaeflCTBne ctojikhob6hhh KopaSjiB MoaceT noToniiTB Ka- 
Tep 6e3 cyin;ecTBeHHBix flia ce5a noBpejKfleHHH. HeT jih 
3,a;ecB npoTHBopeaHa c TpeTBHM 3anoHOM HaioTOHa? 
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15.7. 


He6ojibinyio jioflKy noflTarHBaiOT KaHaTOM k KopaSjiio. IIo- 
neMy 5Ke KopaSjit He flBHjKeTca b cropoHy jio^kh? 


15.8. K 6epery noflxoflHT flBe OflHHaKOBbie jio/jkh. JIoaohhh- 
kh noflTarHBaiOTCH k 6epery c noMoipbio KaHaTOB. Ka- 
Kaa jiOflKa paHbine KOCHeTca 6epera: Ta, y kotopoh 
npoTHBonojiojKHbiii KOHen; KaHaTa npnBH3aH k CTOJiSy 
Ha Sepery, hjih Ta, y KOTopoii npoTHBonojioJKHbiń KOHen; 
KaHaTa flepsKHT MaTpoc? 


15.9. 


flBa jioflKH Ha 03epe coeflHHeHbi KaHaTOM. JIio^h, cnfla 
b jioflKax, c noMombio KaHaTa noflTHniBaioT jioakh flpyr 
k flpyry. CpaBHHTe flBHJKeHne jio^ok OTHocHTejibHO BOflbi. 


3-m ypoBeHb c/io>khoctm 


? 15.10. 


^Boe MajibHHKOB pacTarHBaiOT BepeBKy, nocepeflHHe ko- 
Topoń 3aKpenjieH flHHaMOMeTp. KajKflbiH H3 MajibHHKOB 
npnjiaraeT cnjiy 150 H. OTBeTbTe Ha CJiefflyioru;He Bonpocbi: 
a) hto noKaJKeT flłraaMOMeTp; 6) Kanoe 3HaHeHne HMeeT 
paBHOfleńcTByiomaH chji, npHJio:aceHHbix k BepeBKe? 


? 


15.11. 


KaHaT BbiflepjKHBaeT Harpy3Ky 500 H. IIopBeTCH jih KaHaT, 
ecjin: a) no/jBecHTb k 9TOMy KaHaTy rpy3 Maccon 60 Kr; 
6) TjmyTb ero b npoTHBonojiojKHbie CTopoHbi, npHJiaraa 
c KaacflOH CTopoHbi ycHjine 260 H? 


? 15.12. Ha Becax ypaBHOBecmin Henojrabin cocy/i; c bo/joh. Hapy- 

ihhtch jih paBHOBecHe, ecjin b cocyfl onycTHTb noflBemeH- 
HblH Ha HHTH CTaJIbHOH HiapHK Tan, HTOSbl OH He Kacajicu 

flHa h CTeHOK cocyfla? 


16 . cmjia ynpyrocTM 


ripuMep peiueHMH 3 aflan 

3aAana. OnpeflejiHTe Maccy rpy3a, kotopbih mojkho noflHHTb c no- 
MOipbK) MeflHoro Tpoca, cocToaipero H3 50 jkhji flnaMeTpoM 2 mm, ecjin 
3anac npoHHOCTH ero paBeH 3. npeflen npoHHOCTH MeflH cocTaBJineT 
400 Mna. 


69 





















£*ahok 


ffano: 
d = 2 MM 
N = 50 

o M =400 Mila 
n = 3 


£ = 10 


M 

C 


m — ? 


CH 

d = 2 10 3 m 
o = 4 ■ 10® na 

M 


Pemenue 

Ha Tpoc flencTByiOT ,a;Be chjibi: 
CHJia THJKecTH F thx = mg h cnaa 
ynpyrocTH F yup =aS, KOTopBie 
ypaBHOBeniHBaiOTca, htbk, 
oS 

oS = mg , OTKy,a;a m = -. 

g 

no onpeflejieHHio 3anaca npo- 

a o 

hhocthi n = ——, oTKyfla 0 =— 
o n 

TaKHM o6pa30M, m = —^~. 

ng 


njiorpaflB ceaeHHa mojkho onpeflejiHTB KaK cyMMapHyio naomaflB 

o nd 2 N 

ceaeHHa naTHflecaTH npoBoaoaHBix jkhji, t. e. £> =-. lor^a ko- 

HeHHaa (jiopMyaa 6yffl eT hmctb bh^: ^ 

nd, 2 No 

m = -—. 

4 ng 


npoBepHM eflHHHpBi: 


m =- 


M"-IIa-c m-H-c Kr-M-c 


- = Kr. 


HańfleM Maccy rpy3a: {m} = 


3,14-2 -10 -4 10 -50 


2093; 


4-10-3 
m~ 2093 Kr. 

Omeem : c noMOipBio 9Toro Tpoca mojkho hoahstb rpy3 Maccoń 
m ~ 2 t. 


1-M ypOBeHb CJIOKHOCTM 


? 16.1. Chjibi Kanon npnpoflBi TOjmaiOT CHapa^ BHyTpn CTBoaa 

nyniKH? 


16.2. K KaKOMy BHfly cna othocthch cnaa ApxHMefla? 


16.3. OnpefleaHTe HanpaBJieHHe cna ynpyrocTH, ,o;eHCTByioru;Hx 
Ha Teaa, H3o6pajKeHHBie Ha pncyHKe. 
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16.4. 


OnpeflejiHTe K09(|)(ł)Hn;HeHT jkcctkocth Tejia, rpa$HK 3aBH- 
CHMOCTH CHJIBI ynpyrOCTH KOTOpOrO OT yflJIHHeHHH npefl- 
CTaBJieH Ha pncyHKe. 


16.5. Ha pHcyHKe npnBefleHBi rpatJiHKH 3aBHCHMocTH chjibi 
ynpyrocTH ot yfljiHHeHHH fljia flByx oflHHaKOBBix npoBo- 
,u;ob. OnpeflejiiiTe, KaKoń H3 hhx — jiaTyHHBiń (1) hjih 
cepeSpaHBiń (2) — HMeeT Sojibhihh K09(J)c[)Hii;HeHT jkcct- 
KOCTH? KaKHe 3HaHeHHH HMeiOT K03<J)<J)HD;HeHTBI JKeCTKOC- 
TH 3THX npOBOflOB? 




K 3adane 16.4 


K 3adaue 16.5 


16.6. 


Kanaa cnjia fletJjopMHpoBajia npyjKHHy acecTKOCTBio 
1500 H/m, ecjiH BCJieflCTBHe flecliopMapHH npyacHHa co- 
KpaTHJiacB Ha 5 cm? Kanaa cnjia ynpyrocTH B03HHKJia b 
npyHCHHe? 


16.7. 


Onpe,zi;ejiHTe K09(J)c[)Hii;HeHT jkcctkocth npyjKHHBi, KOTopaa 
nofl flencTBneM chjibi 100 H fletłJopMnpoBajiacB Ha 4 cm? 


16.8. 


HaCKOJIBKO yflJIHHHTCH KaHaT, KOacMlHpHeHT JKeCTKOCTH 
KOToporo 1800 H/m, nofl fleńcTBHeM chjibi 10,8 H? 


16.9. 


OflHa H3 flByx npyjKHH no/i; fleńcTBneM chjibi 3,6 kH yflJin- 
HHjiacB Ha 9 cm, a BTopaa nofl fleńcTBHeM chjibi 2 kH 
yfljiHHHJiacB Ha 5 cm. Kanaa H3 npyacHH HMeeT Sojibihhh 

KOacMjHpHeHT HteCTKOCTH? 


16.10. 


npyjKHHa nofl flencTBHeM chjibi 54 H yfljiHHHJiacB Ha 9 cm. 
Ha ckojibko OHa y^JiiiHHTca nofl fleńcTBHeM chjibi 18 H; 
30 H? 


16.11. 


K Tpocy, acecTKOCTBio 15 kH/m, noflBecHan rpy 3 Maccoń 
6 Kr. Ha ckojibko yfljiHHHJica Tpoc? 


16.12. 


OnpeflejiHTe jkcctkoctb npyacHHBi, KOTopaa yfljiHHHJiacB 
Ha 2,5 cm, Kor,a;a k Hen noflBecnjiH rpy 3 Maccoń 5 Kr. 
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16.13. Kanoe MexaHHaecKoe HanpajKeHne B03HHKaeT b pejibce 
c njiomaflbio nonepeaHoro ceaeHHa 8 cm 2 no/i; fleńcTBHeM 
chjibi 100 H? 


16.14. OnpeflejiHTe njiorpaflb nonepeaHoro ceaeHiia flepeBHHHoro 
rnecTa, ecjin no# fleńcTBHeM chjibi 810 H b HeM co3flaeT- 
ca HanpajneHHe 300 Kila. 

16.15. KaKaa cnjia fleńcTByeT Ha jionacTb napoBofi TypOnHbi 
c njiomaflbio ceaeHHa 16 cm 2 , ecjin HanpaaceHHe b jionac- 
th 25 kH/cm 2 ? 


16.16. OnpefleaHTe MexaHHaecKoe HanpaaceHHe, B03HHKHiee 
b CTajibHOM Tpoce, ecjin ero oTHOCHTejibHoe yfljiHHeHHe co- 
CTaBjiaeT 0,003. 

16.17. BcjieflCTBne cjkhthh Me^Horo CTepama b HeM bo3hhkjio Ha- 
npaJKeHne 360 Mila. OnpeflejiHTe oTHOCHTejibHoe y^jinHe- 
HHe 9TOrO CTepJKHH. 


2-0 ypOBGHb C/10>KHOCTM 

? 16.18. CTajibHaa h MeflHaa npoBojiOKH oflHHaKOBoro pa3Mepa no^- 

BemeHbi BepTHKajibHo h coeflHHeHbi BHH3y ropn30HTajib- 
hbim HeBecoMbiM CTepacHeM. OcTaHeTca jih CTepaceHb ro- 
pH30HTajibHbiM, ecjin k ero cepeflHHe npnKpenHTb rpy3? 

? 16.19. IIoneMy CTajibHoS mapHK ot KaMHa OTCKaKHBaeT xopomo, 

a ot ac^ajibTa njioxo? 


? 16.20. 


OflHHaKOBo jih flecłiopMHpyiOTca 6y<}>epHbie npyjKHHbi bo 
BpeMa CTOJiKHOBeHHa BaroHOB? 


16.21. 


H3MeHiiTca jih oTBeT (cm. npeflbiflymyio sagany), ecjin: 

a) OflHH H3 BarOHOB B MOMeHT CTOJIKHOBeHHH HaxoflHJica 

b noKoe; 6) ofliiH BaroH HarpyaceH, a flpyroń nycToń? 06o- 
cHyńTe OTBeT. 


? 16.22. 


CpaBHHTe KoacjKliHpHeHTbi acecTKOCTH pejioro CTajibHoro 
Tpoca h ero TpeTH. 


? 16.23. 


Kan H3MeHHTca acecTKOCTb CTajibHoro Tpoca, ecjin ero cjio- 
JKHTb BTpOe? 
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16.24. 


C KaKHM ycKopeHueM flBHaceTca Tejio Maccoii 2 Kr, koto- 
poe THHyT no rjiaflKon ropH30HTajn>Hon noBepxHOCTH c no- 
Mom;bio npyjKHHbi HcecTKOCTbK) 100 H/m, ecjin npyjKHHa 
bo BpeMH flBHJKeHHa yfljiHHHJiacB Ha 1 cm? TpemieM npe- 
HeSpernTe. 


16.25. 


C noMombio Tpoca acecTKOCTbio 2 MH/m SyKcnpyiOT aBTO- 
MO0HJIB MaCCOH 1,5 T. Ha CKOJIŁKO yflJIHHHJICH Tpoc, eCJIH 
aBTOMO0HJiB, cflBHHyBinHCb c MecTa, 3a 20 c npeoflOJieji 
200 m? TpeHneM mohcho npeHeópenb. 


16.26. 


Kanoe MexaHnnecKoe HanpaaceHHe B03HHKaeT b men- 
ne KpiOKa noflijeMHoro KpaHa bo BpeMa paBHOMepHo- 
ro no/i;a>eMa rpy3a Maccoii 6 t? /JnaMeTp rneiiKH Kpiona 
28 MM. 


16.27. Paflnyc Kpyraoro cTepjKHa paBeH 2 cm. OnpeflejiHTe, nofl 
flencTBneM KaKoii chjibi b HeM B03HHKaeT HanpaaceHne 
50 nna. 


16.28. 


KaKHM flOJIJKeH SbITb MHHHMajIbHblH flHaMeTp CTajIbHOrO 
Tpoca, htoSbi k HeMy mojkho 6bijio noflBecHTb rpy3 BecoM 
10 kH? BecoM Tpoca mohcho npeHeSpenb. 


16.29. 


I^HJiHHflp, njion^aflb ceneima KOToporo 2 cm 2 , no/i; fleiłcTBH- 
eM rpy3a Maccoii 1,05 t cjnaaca Ha 0,025 % nepBOHanajib- 
hoh flanHbi. OnpeflejiHTe MOflyjib K)Hra MaTepnajia, H3 ko- 
Toporo H3roTOBJieH SpycoK. 


16.30. 


Ha ckojibko npopeHTOB ot nepBOHanajibHOH fljiHHbi y ajih- 
HHJica jiaTyHHbiń npoBOfl paflnycoM 1,5 mm, nor^a k HeMy 
noflBecHJiH rpy3 30 nr? 


16.31. 


Ha ckojibkhx cBaax flnaMeTpoM 12 cm mojkho pa3MecTHTb 
njiaT<l)opMy Maccoii 300 t, ecjrn flonycTHMoe HanpaaceHHe 
Ha cacaTHe CBan cocTaBJiaeT 10 MHa? 


16.32. 


B KaHaTe, cbhtom H3 40 npoBOJiOK, nofl fleńcTBHeM rpy3a 
Maccoń 250 Kr B03HHKaeT HanpaHceHHe 30 Mna. Onpefle- 
jiHTe flnaMeTp o,o;hoh npoBOJioKH. 


16.33. 


fljia H3roTOBJieHHH npeflBapHTeabHo HanpaaceHHoro acejie- 
3o6eTOHa CTajibHbie apMaTypHbie CTepjKHH ajihhoh Z 0 = 6 m 
h flnaMeTpoM d = 20 mm yfljiHHaioT Ha AZ = 2 mm. Kanyio 
CHjiy fljia 9Toro Heo6xo,a;HMO npHjioatHTb? Moflyjib K)Hra 
pa CTaan cnnTaiiTe paBHbiM £ = 220 rna. 
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16.34. 


16.35. 

16.36. 


16.37. 


16.38. 


16.39. 


16.40. 


16.41. 


16.42. 


OnpeflejiHTe nepBOHanajibHyio fljiHHy jiaTyHHoro npoBOfla 
c njiomaflbio ceneHHH 0,5 mm 2 , KOTopniń no/i; fleńcTBiieM 
noflBemeHHoro k HeMy rpy3a Maccoń 5 Kr yfljiHHHJica Ha 
2 MM. 

KaKHM 6yo;eT yfljiHHeHHe cTajibHoro npoBOfla fljiHHoń 5 m 
c njiomjaflbio ceneHiia 0,8 cm 2 nofl /jeńcTBHeM rpy3a BecoM 
1960 H? 

K MeflHOMy Tpocy ajihhoh 0,5 m h njiomaflbio ceneHHH 2 cm 2 
noflBecHJiH KOHTeńHep Maccoń 4 t. Kanoń 3anac nponHo- 
cth HMeeT Tpoc b 9tom cjiynae? OnpeflejiHTe TaKHce a6co- 
jiioTHoe h OTHOCHTejibHoe yfljiHHeHne Tpoca. 

3-0 ypoBeHb c/io>khoctii 

^Be npyjKHHbi jKecTKOCTbio 800 H/m h 500 H/m coeflHHH- 
jih napajuiejibHO. Kanyio jKecTKOCTb Sy^eT hmctb TaKaa 
cHCTeMa? 

npyjKHHy flHHaMOMeTpa cjiojkhjih H3 ,a;Byx npyjKHH acecT- 
KOCTbio 160 H/m h 240 H/m, coe,a;HHeHHbix nocneflOBa- 
TejibHO. OnpeflejiHTe JKecTKOCTb npyjKHHbi TaKoro fliiHa- 
MOMeTpa. 

CTajibHoń h MeflHbiń CTepjKHH, HMeiomne oflHHaKOByio 
njiomjaflb ceneHHH 1,5 cm 2 h fljiHHbi 1 m h 0,6 m cootbct- 
CTBeHHo, CKpenjieHbi nocjieflOBaTejibHO. OnpeflejniTe yflJin- 
HeHue CHCTeMbi CTepjKHeń no,a; fleńcTBHeM chjibi 400 H. 

npyjKHHy CHcajiH flo fljiHHbi 8 cm, npHKJiaflbiBaa cnjiy 
12 H, a 3aTeM pacTHHyjra 14 cm, fleńcTBya chjioh 18 H. 
Kanoń 6buia fljiHHa He,o;e(|>opMHpoBaHHoń npyjKHHbi? 

npHKjiaflbiBaa cnjiy 56 H, npyjKHHy yfljiHHHjm flo 16 cm, 
a HTo6bi yfljiHHHTb 3Ty npyjKHHy flo 18 cm, Heo6xo/i;HMO 
npnjiojKHTb cnjiy 70 H. KaKyio flJiHHy HMeeT HeflecJiopMH- 
poBaHHaa npyjKima? 

Bo BpeMH OKeaHOJIOrHHeCKHX HCCJieflOBaHHń, HTOSbl B3HTb 
npo6y rpyHTa, Ha ^ho OKeaHa Ha CTajibHOM Tpoce onycKa- 
k)t cnepnajibHbiH npn6op Maccoń 10 Kr. C KaKoń rjiy6n- 
Hbi mojkho B3HTb npo6y, ecjra npefleji nponHOCTH Tpoca co- 
CTaBJiaeT 340 Mna? njiOTHOCTb BOflbi 1030 kt/m 3 , njiOT- 
HOCTb CTaJIH — 7,810 3 Kr/M 3 . 
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16.43. IlpoBOJioicy fljiHHoń 2 m h flnaMeTpoM 1 mm HaTHHyjiH ropn- 
30HTajiBHo. nofl flencTBHeM rpy3a Maccoń 1 Kr, noflBemeH- 
Horo k cepeflHHe npoBOJiOKH, OHa pacTHHyjiacB HacrojiBKO, 
hto TOHKa noflBeca onycTHJiacB Ha 4 cm. Onpe/jejiHTe mo- 
flyjiB ynpyrocTH npoBOJiOKH. ycKopeHHe CBoSoflHoro nafle- 
HHH g= 9,8 M/C 2 . 


16.44. 


IIIapHK Maccoń 50 r, npHKpenjieHHBiń k KOHpy pe3HHO- 
Boro mryTa, flJiHHa KOToporo b He^ecJjopMHpoBaHHOM co- 
ctohhhh 25 cm, BpamaeTca b ropH30HTajiBHoń naocKO- 
CTH C HaCTOTOH 3 06 /C. HaCKOJIBKO npn 3TOM yflJIHHa- 
eTca JKryT, ecjiH ero K03(|)c})HpHeHT acecTKOCTH paBeH 
620 H/m. 


16.45. 


CTepjKeHB fljiHHOH 40 cm, Ha KOHpe KOToporo 3aKpenjieH 
rpy3HK Maccoń 100 r, BparpaeTca b ropH30HTajiBHoń njioc- 
kocth c yrjiOBoń CKopocTBio 20 pafl/c. OnpeflejiHTe yflJin- 
HeHue CTepjKHa, ecjiH ero K03<JxJ)HH;HeHT acecTKOCTH paBeH 
4 kH/m; BecoM CTepacHa mojkho npeHeSpeaB. 


16.46. 


C KaKOH CKOPOCTBK) M05KeT BpailjaTBCa TOHKOe CBHHPO- 
Boe kojibh,o Bonpyr BepTHKaaBHoń och, npoxo,a;airi;eń ae- 
pe3 peHTp KOJiBpa? npeflea npoHHOCTH CBHHpa 19,6 Mna, 
njIOTHOCTB CBHHpa 11,3-10 3 Kr/M 3 . 


16.47. 


KaSnHKa peHTpHtJjyrH, npHKpenjieHHoń k CTepacHio, HMeeT 
Maccy 10 Kr h BpaipaeTca b ropH30HTajiBHoń naocKOCTH c 
nacTOTOH 2 06 /c BOKpyr BepTHKaaBHoń och, npoxo,a;aii];eń 
nepe3 KOHen; CTepjKHa. OnpeflejiHTe HanpaaceHHe MaTepn- 
ajia CTepjKHa. /JjiHHa CTepacHa 1,2 m, naorpa^B nonepe- 
HHoro ceneHHH — 2 mm 2 . Maccoń CTepacHa mohcho npeHe- 
6peaB. 


16.48. 


H3 CKOJIBKHX CTaJIBHBIX npOBOJIOK flHaMeTpOM 2,5 MM co- 
ctoht Tpoc, paccHHTaHHBiń Ha noflteM rpy3a Maccoń 1,5 t, 
ecjiH 3anac npoaHOCTH cocTaBJiaeT 4. 


16.49. Onpe,a;ejiHTe npe^eji npoHHOCTH Tpoca, cnjieTeHHoro H3 
32 npOBOJIOK paflnycoM 1,2 mm, ecjiH c ero noMOipBio mo»c- 
ho noflHHTB rpy3 Maccoń 2,5 t npn TpexKpaTHOM 3anace 
npOHHOCTH. 
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17. CMJ1A BCEMMPHOrO TflrOTEHMfl 


ripuMep pemeHua 3aflan 

3aaaHa. flnaMeTp njiaHeTBi YpaH cocTaBJiaeT 51 000 km, ycKO- 
peHHe cBoSoflHoro nafleHia Ha ero noBepxHOCTii paBHo 8,9 m/c 2 . 
OnpeflejMTe cpeflHioio hjiothoctb 3toh njiaHeTBi. 


flano: 

d = 51 000 km 

M 

£ = 8,9 - 
c 

G = 6,67-10 


H ■ M 


— ? 


CH 

d = 5,1 10 7 m 


Peuienue 

IIo onpeflejieHHio njiOT- 
M 

hocth p = , rfle M — Mac- 

ca YpaHa; V — ero o6T>eM. 

no yCJIOBHK) HaM H3BeCTH0 
ycKopeHue CBoSoflHoro na,o;e- 
hhh, KOTopoe onpeflejiaeTca 
^ M 4GM 

no cJjopMyjie g = G— = —— . 

R d 


HTaK, Macca YpaHa paBHa: M = 


gd 2 
4 G 


CnHTaa YpaH mapoM, HańfleM ero oó^eM no (|)opMyjie: V = 


nd 


noflCTaBHM nojiyneHHbie BbipaJKeHHH b $opMyjiy ajih njiOTHocTH, 

3£ 

nojiynuM: p =-. 

2tc Gd 

npoBepnM eflHHnpbi h onpeflejraM nncjiOBoe 3HaneHne hckomoh 

BeJIHHHHbi: 


W = 
W = 


2 T-r 2 2 2 

c H m m c Kr m m 
3-8,9 


Kr 

3 

M 


1250; 


2-3,14-6,67-10 11 -5,1-10' 
p = 1250 Kr/M 3 . 

Omeem : njiOTHOCTb njiaHeTBi YpaH p~1250 Kr/M 3 . 


1 -fi ypOBeHb CJIOKHOCTM 


17.1. C KaKoii chjioh npHTHriiBaeTCH k CTaHpim Maccoń 179 t 
T paHCnOpTHblH KOCMHHeCKHH Kopa6jib Maccon 9 T B CJiy- 
nae, ecjin KopaSjib HaxoflHTCH Ha paccToamm 50 m ot CTaH- 
pnn? 
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17.2. 


B nopTy Ha paccTOHHHH 200 m flpyr ot flpyra ctoht flBa TaH- 
Kepa, Macca oflHoro H3 hhx cocTaBJiaeT 150 000 t. Onpe- 
flejiHTe Maccy ppyroro, ecjin cnjia rpaBHTapnoHHoro npn- 
TH5KeHHH MejKfly HHMH COCTaBJIHeT 20 H. 


17.3. 


OnpeflejiHTe ycKopeHHe cboSophoto nafleHHa Ha Mepny- 
Phh, Macca KOToporo cocTaBjiaeT 3,36 10 23 Kr, a papnyc — 
2440 km. 


17.4. 


Onpe,zi;ejiHTe Maccy Mapca, ecjra H3BecTHo, hto ero papn- 
yc cocTaBJiaeT 3,4 10 6 m, a ycKopeHHe CBoOopHoro nape- 
hhh Ha noBepxHocTH Mapca HMeeT 3HaHeHne 3,7 m/c 2 . 


2-m ypoeeHb cjiojkhoctm 


17.5. 


KaK H3MeHHJiaci> cnjia rpaBUTapHOHHoro B3aHMOfleńcTBHH 
KOCMHnecKoro KopaSjia h 3eMJiH, ecjin KopaOjib coBepmaeT 
nojieT: a) Ha BbicoTe 400 km ot noBepxHocTH 3eMjm; 6) Ha 
BbicoTe, KOTopaa paBHa papnycy 3eMJin? 


17.6. 


Ha KaKOH BbicoTe cnjia rpaBHTapnoHHoro npHTHJKeHUJi 
KOCMOHaBTa k 3eMJie yMeHbuiHTCH b 9 pa3? 


17.7. 


CpeflHee paccTOHHiie Mencpy peHTpaMu 3cmjih h JlyHbi co- 
CTaBJiaeT npH0jiH3HTejibHO 384 000 km. B KaKoii TOHKe 
oTpe3Ka 3eMJiH — JlyHa cnjia rpaBUTapHOHHoro B3aHMO- 
fleńcTBHH KOCMHHecKoro KopaSjia, jieTHipero ot 3eMJiH po 
JlyHbi, C 060HMH KOCMHHeCKHMH TeJiaMH SyfleT OflHHaKO- 
boh? YHTHTe, hto Macca JlyHbi b 81 pa3 MeHbine Macew 
3eMJiH. 


17.8. 


Cpe^Hee paccTOHHiie MejKfly peHTpoM lOnHTepa h peH- 
TpoM ero cnyTHHKa raHHMepa npH0jiH3HTejibHo b 16 pa3 
npeBbiuiaeT papnyc njiaHeTbi, a Macca lOnHTepa Sojibine 
Maccbi TaHHMepa b 12 769 pa3. OnpepejraTe TOHKy, Haxo- 
flHCb b KOTopoń, Tejio SypeT npuTHriiBaTbCH c opHHaKOBoń 
chjioh k lOnHTepy h raHHMepy. 


17.9. 


OnpepejiHTe ycKopeHHe cBoSopHoro napeHiia Ha BbicoTe, 
paBHoń TpeM 3eMHbiM papnycaM Hap noBepxHOCTbio 
3eMJiH. 
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17.10. Ha kekoh BBicoTe Hafl 3eMJień ycKopeHHe cBoóoflHoro na- 
fleHia BflBoe MeHtme, qeM Ha ee noBepxHOCTH? 

17.11. Ha ckojibko yMeHBiHHTca ycKopeHHe CBoSoflHoro nafleHHa 
Ha BbicoTe, KOTopaa BflBoe 6ojibme papnyca 3eMjiH? 

17.12. Kanyio CKopocTb Heo6xoflHMO pa3BHTb paneTe, hto6bi 
CTaTb HCKyccTBeHHbiM cnyTHHKOM BeHepbi? 3aMeTbTe, 
hto Macca BeHepbi paBHa 4,92-10 24 Kr, a ee papnyc — 
6050 km. 


17.13. BO CKOJIbKO pa3 yMeHblHHTCH CKOPOCTB pBHJKeHHJI cnyTHH- 
Ka 3eMJiH nocjie ero nepexopa c BbicoTbi 100 km Ha BbicoTy 
400 km? Papnyc 3eMJiH CHHTańTe paBHbiM 6400 km. 

17.14. Ha CKOJIBKO H3MeHHJiaCb BblCOTa Op0HTbI KOCMHHeCKO' 
ro KopaOjia, ecjiH CKopocTb ero BparpeHHH BOKpyr 3eM- 
jih yMeHbiHHjiacb c 7,8 km/c po 7,6 km/c? Macca 3cmjih 
6-10 24 Kr, a papnyc — 6400 km. 

3-m ypoBeHb c/io>khoctm 

17.15. OnpeflejiHTe ycKopeHHe cBoOopHoro napeHHH Ha lOnuTe- 
pe, ecjiH H3BecTHO, hto cpeflHsm njioTHOCTb njiaHeTbi paB¬ 
Ha 1300 Kr/M 3 , a papnyc cocTaBjmeT 71 000 km. CHiiTan- 
Te, hto lOnHTep HMeeT $opMy mapa. 


17.16. H3BecTHO, hto ycKopeHHe CBoóopHoro nafleHHa Ha no- 
BepxHOCTH 3eMJiH cocTaBjiaeT 9,8 m/c 2 . OnpepejinTe 
ycKopeHHe cBoSopHoro naperniH Ha noBepxHOCTH Cojih- 
pa, ecjiH papnyc Cojmpa cocTaBjmeT 109 3eMHbix papn- 
ycoB, a cpepHHH hjiothoctb b 4 pa3a MeHbme njiOTHoc- 
TH 3eMJIH. 

17.17. OnpepejinTe Maccy njiaHeTbi, BOKpyr KOTopoii BpaipaeTca 
cnyTHHK no KpyroBon opOiiTe papnycoM 3800 km c nepn- 
OflOM 2 H. 

17.18. OnpepejinTe nepnop BparpeHHH HCKyccTBeHHoro cnyTHHKa 
3eMJiH Ha BbicoTe 200 km. Macca 3cmjih 6,3 10 24 Kr, a ee 
papnyc — 6400 km. 
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18 . CMJ 1 A T 51 >KECTM. BEC. HEBECOMOCTb 


ripuMep pemeHMfl 3a,qaH 


3aAana. C Kanon ckopoctbio npoxoflHT caMojieT HK-52 hhjkhiok) 
Tonny «neTjm HecTepoBao pa/jnycoM 300 m, ecjin jicthhk Maccon 
70 Kr b 9toh Tonne BBiflepjKHBaeT 4-KpaTHyio neperpy3Ky? 


ffano: 
i? = 300 m 
m = 70 nr 
n = 4 

£ = 10 m/c 2 
v — ? 


Pewenue 



IIo BTopoMy 3aKOHy HbioTOHa ma peHTpocTp = N + mg. 
nocKOJiBKy Bce BeKTopBi HanpaBJieHBi baojib ofl- 
HOH npHMOH, TO flJIH HX IipOeKTHpOBaHHH flOCTaTOHHO 
OflHoń KOopflHHaTHoń och OY. Torfla 3anncaHHoe 
HaMH ypaBHeHue b npoeKn;HHx OyfleT hmctb bur: 


^eHTpooTp = N ~mg . 


Yhtcm, kto CHJia peanpHH onopbi corjiacHo TpeTteMy 3aKOHy Hbio- 


tohb no MOflyjno paBHa Becy 


(l Af hl- p l)' 


a Bec no ycjiOBmo paBHHeTcn: 


P = nmg . KpoMe Toro, H3BecTHO, nTO a } 


n,eirrpocTp = — • Tbkhm oSpasoM, no- 

li 

cjie no,zi;cTaHOBKH Oy^eM hmctb: mV = [n — 1 )mg , OTKyn;a v = J(n — l)gR . 

R 

IIpoBepHM e^HHHpbi n onpe^ejiHM nncjioBoe 3Hanemie hckomoh 
BejmnHHbi: 


v\ = 


MM M 

c 2 C 


{u} = 73-10-300 =94,9; 


v ~ 94,9 m/c ~ 342 km/h. 

Omeem; ckopoctb flBH5KeHna caMOJieTa o = 342 km/h. 


79 










£*ahok 


? 18.1. 


18.2. 


18.3. 


18.4. 


? 18.5. 


18.6. 


18.7. 


18.8. 


18.9. 


18.10. 


18.11. 


1-M ypOBeHb CJIOKHOCTM 

IIoneMy CHJia THSKecTii Ha aKBaTope 3eMjm MeHBrne, neM 
Ha nojnocax? 

^HHaMOMeTp 6 biji nporpaflyHpoBaH Ha aKBaTope. By/jeT jih 
Bec, H3MepeHHBIH 3THM flHHaMOMeTpOM Ha nOJIKJCe, TaKHM 
JKe, KaK h Ha aKBaTope? 

Kanaa cnjia TancecTH Sy/jeT fleńcTBOBaTB Ha caMOJieT Mac- 
coh 80 t bo BpeMH ero nojieTa Ha BBicoTe, r^e ycKopeHne 
CBoOoflHoro nafleHHH Ha 4 cm/c 2 MeHBrne, neM Ha noBepx- 
hocth 3eMJiH? ycKopeHHe cBoOoflHoro na/jeHHH Ha noBepx- 
HOCTH 3eMJIH CHHTaHTe paBHBIM 9,8 m/c 2 . 

HacKOJiBKO yMeHBmaeTCH cnjia TjmecTH, KOTopaa fleń- 
CTByeT Ha nejioBeica Maccoń 70 Kr, Kor^a oh HaxoflHTCH 
Ha o630phoh njiomaflKe OcTaHKHHCKoń OaniHH, r^e ycKO- 
peHHe CBoOoflHoro nafleHHH MeHBrne Ha 1 mm/c 2 . 

IIOflHHMaHCB, JIH(J)T flBH5KeTCH CnepBa yCKOpeHHO, nOTOM 
paBHOMepHO , a nepefl ocTaHOBKoń — 3aMeflJieHHO. KaK npn 

9T0M H3MeHHeTCH CHJia HaTHJKCHHH TpOCa, Ha KOTOpOM 3a~ 
KpenneH jihc^t? 

CpaBHHTe H3MeHeHne Beca KOCMOHaBTa Ha CTapTe u nepefl 
nocaflKoS. 

OnpeflejiHTe Bec rpy3a Maccoń 200 Kr bo BpeMH ero nofl^eMa 
c ycKopeHHeM 1,5 m/c 2 . 

KaHaT BBiflepjKHBaeT Harpy 3 Ky 2 kH. C kbkhm HanSojiB- 
hihm ycKopeHiieM mojkho noflHHMaTB c ero noMoipBio rpy3 
Maccoń 120 Kr, htoSbi KaHaT He nopBajica? 

CTajiBHoS Tpoc BBiflepjKHBaeT rpy3, Macca KOToporo He 
npeBBimaeT 500 Kr. Kanon MaKCHMajiBHBiń rpy3 mojkho 
noflHHMaTB c ycKopeHHeM 2,5 m/c 2 , HTO0BI Tpoc He 060 - 
pBajICH? 

OnpeflejiHTe Bec mapa Maccoń 12 Kr, Kor/ja oh BepTHKajiB- 
ho naflaeT c ycKopeHHeM 4 m/c 2 . 

C khkhm ycKopeHHeM 3 aMefljiaeT CBoe flBH 5 KeHHe jih4)t, 
ecnH HejioBen Maccoń 100 nr, kotopbih noflHHMaeTCH 
b HeM, flaBHT Ha noji jiH(}}Ta c chjioh 750 H? 
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? 18.12. 


18.13. 


18.14. 


18.15. 




2- m ypoeeHb cjiokhoctm 

KaMeHb SpomeH BepTHKajiŁHo BBepx. B Kanne MOMeHTBi 
KaMeHb HaxoflHTca b coctohhhh HeBecoMocTH? 

OnpeflejiHTe Bec MepHoro mapa oSteMOM 0,2 m 3 , kotopbih 
paBHOMepHO KaTHTCH no ropn30HTajIbHOH nOBepXHOCTH. 

KaKon oSteM HMeioT CTeHKH CTajiBHoro ceńclm, ecjin nyc- 
toh ceńc}} paBHT Ha non c chjioh 1170 H? 

OnpeflejiHTe, Ha ckojibko H3MeHaeTCH Bec boahtcjm aBTo- 

MO0HJIH, KOTOPBIH npOXOflHT HHJKHIOK) TOHKy BOrHyTOrO 

MOCTa c paflnycoM kphbh3hbi 80 m, ecjin CKopocTb pBHjKe- 
HHH aBTOMOOHJIH B 3TOH TOHKe COCTaBJIHeT 36 km/h. Mac- 
ca BOflHTejiH paBHa 80 Kr. 

C Kanon CKopocTbio npoxoflHT Kanejm hhjkhioio TOHKy, 
ecjin Bec peOeHKa Maccoń 40 Kr b 9toh Tonne cocTaBJiaeT 
800 H? fljiHHa noflBeca Kanejień paBHa 2,5 m. 

C KaKOH CKOpOCTbK) npOXOfflHT aBTOMOSHJIb BepXHIOK) toh- 
ny BbirHyroro MOCTa c papnycoM kphbh3hbi 90 m, ecjin 
naccajKnp aBTOMoSnjiH b 3tot momcht HeBecoMBiń? 

Onpe,zi;ejiHTe Maccy aBTOMoSnjiH, kotopbih bo BpeMH npo- 
XOJKfleHHH Ha CKOpOCTH 72 km/h BepiHHHbl BbirHyTOrO MOC¬ 
Ta C paflHyCOM KPHBH3HBI 100 M HMeeT Bec 18 kH. 

KaKHM 6y,a;eT Bec jieTHHKa Maccoń 75 nr, BBiBopurpero 
caMOJieT H3 nHKe Ha ckopocth 540 km/h, ecjin papnyc 
KPHBH3HBI TpaeKTOpHH COCTaBJIHeT 500 M? 

IIhjiot MOJKeT BbiflepjKHBaTb 10-KpaTHyio neperpy3Ky. 
«MepTByio neTjno» naKoro papnyca mojkct hchojihhtb nn- 
jiot Ha caMOJieTe, pBHJKyrpeMCH co ckopoctbio 900 km/h? 

3- m ypoeeHb cjiojkhoctm 

Bce Tena Ha 3eMJie hmciot Bec. A HMeeT jih Bec caMa 
3eMJia? 

Kanon Bec HMeeT 3eMjm naK njiaHeTa b npopecce Bparpe- 
hhh BOKpyr Cojrapa? 

Bcerpa jih Ha 6opTy nocMHHecKoro KopaOjia, kotopbih Bpa- 
ipaeTCH BOKpyr 3eMJin, HaSjnopaeTCH HeBecoMOCTb? 
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18.24. HaxoflHJiHCB jih b coctohhhh HeBecoMOCTii aMepHKaHCKne 
acTpoHaBTBi bo BpeMH nojieTa k JlyHe? 


? 18.25. ByfleT jih Haxo,a;HTBCfi b coctohhhh HeBecoMOCTH kocmo- 

hbbt, kotopbih coBepmaeT MesKnjiaHeTHBiii nepejieT, ,o;bh- 
raHCB CO BTOpOH KOCMHHeCKOH CKOpOCTBIO? 


18.26. ^HHaMOMeTp c npHKpenjieHHBiM rpy3HK0M cnepBa nofl- 
HHMaiOT BepTHKajiBHO BBepx, a noTOM onycKaiOT bhh 3 
C OflHHaKOBBIM nO MOflyJIK) yCKOpeHHeM, KOTOpOe paBHO 
6 m/c 2 . Onpe/jejiHTe Maccy rpy3a, ecjm pa3Hiiii;a noKa3a- 
hhh flimaMOMeTpa cocTaBHJia 29,4 H? 

18.27. Tpy3 Maccoń 5 Kr, noflBemeHHBiń k flHHaMOMeTpy, noflHH- 
MaioT BepTHKajiBHO BBepx c yCKOpeHHeM 7 m/c 2 . OnpeflejiH- 
Te, c KaKHM yCKOpeHHeM ero noTOM onycKaiOT, ecjin pa3- 

HHpa noKa3aHHH flHHaMOMeTpa cocTaBJineT 50 H. 


19. CIIJIA TPEHHfl. 

CMJ1A COnPOTMBJlEHMfl CPEflbl 


ftpuMep peujeHMH 3a,qaH 


Sagana. C KaKoń HanSojEBineH ckopoctbio aBTOMoSnjiB MoaceT 
flBHraTBca Ha noBopoTe paflnycoM 40 m, htoSbi ero He 3aHecjio, ecjin 
K03(J)(J)HpHeHT TpeHHH Kojiec o flopory cocTaBJiaeT 0,25? 


flano: 

R = 40 m 
p = 0,25 
g = 10 m/c 2 


v — ? 

max 


Pemenue 



Ha aBTOMoSnjiB (cm. pncyHOK) fleńcTByioT Tpn chjibi: cnjia TancecTH 
(mg), cnjia peaKpHH onopai (N) h cnjia TpeHHH (Ftp). 

no BTopoMy 3aKOHy HBiOTOHa: ma ueHTpocTp = mg + N + F n , ; b npo- 
eKpHHx Ha och OX h OY: ma i(eHrpoCTp = F. v ; 
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0 = N-mg, OTKyfla N = mg. IIpHHHMaa bo BHiMaHze, hto 

2 2 

v mv 

F Tp =nN = ^mg h a ĘeHTpocTp = , nojiy^HM: —f=- = | img, OTKy fl a: 

ii K 

r 1 M-M M 

IlpoBepHM eflHHHpm: |_L> max J = y~ = — ■ 

BbinojiHiiM pacneTbi: {u m , T } = ^/0,2510-40 = 10. 

TaKHM o6pa30M, u max = 10 m/c= 36 km/h. 

Omeem: aBTOMOÓHjib mojkct flBHraTbca Ha noBopoTe co CKopocTbio 
^max = 36 km/h. 


1-M ypOBeHb CJIOKHOCTM 


? 

19.1. 


? 

19.2. 


fleńcTByeT jih cnjia TpeHHH Ha KHHry, jiejKaipyio Ha CTOJie? 

fleńcTByeT jih cnjia TpeHHH Ha noe3fl MeTpo, Kor^a oh cto- 
HT Ha CTaHpHH? 


? 19.3. 


MajibHHK nbiTaeTCH cflBHHyTb niKa^) c MecTa. KaKaa cnjia 
MernaeT eMy sto CflenaTb? 


19.4. 


MaKCHMajibHaa cnjia TpeHHH noKoa TejiejKKH cocTaBJiaeT 
100 H. CflBHHeT jih c MecTa TenencKy peSeHOK, TOJiKaa ee 
c chjioh 80 H? KaKaa cnjia TpeHHH fleńcTByeT Ha TejiejK- 
Ky b 3tom cjiynae? 


? 19.5. 


Hto6bi jieHTa TpaHcnopTepa He npocKajib3biBajia, BeflyipHH 
6apa6aH noKpbiBaiOT 3epHHCTOH nacToń. H3MeHHeTcn jih 
npn 9 tom: a) cnjia flaBJieHHH rpy3a; 6) cnjia TpeHHH? 


? 


19.6. 


3aneM Ha no,a;omBax cnopTHBHoń o6yBH SeryHOB flejiaiOT 
niHnbi? 


2-m ypoBeHb cjiohchoctm 


? 19.7. 


Bcerfla jih cnjia TpeHHH MernaeT flBHJKeHHio? Otbct 060 - 
cHyiiTe. 


? 


19.8. 


Kan HanpaBjieHO ycKopeHHe, KOTopoe npnflaeT flBHJKyrpe- 
Myca Tejiy: a) cnjia TpeHHH CKOJibJKeHiia; 6 ) cnjia TpeHHH 
nOKOH? 


? 19.9. 


B BaroHe Ha CTOJiHKe jiencaT mhh h TeTpaflb. Kor^a no- 
e3/i; TpoHyjica c MecTa, TeTpaflb ocTajiacb jiencaTb Ha Mec- 
Te, a mah noKaTHJica. IIoHeMy? 
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19.10. 


Hto TpyflHee: cflBHHyTb BaroH c MecTa hjih noflflepjKHBaTb 
ABH5KeHHe BaroHa, KOTopbiii ysne flBnaceTca paBHOMepHO 
npaMOJiHHeńHO? IIoaeMy? 


? 19.11. Kor^a KOJieca aBTOMOÓHJia npocKajib3biBaK)T bo BpeMa 6yK- 

coBaHna, CHJia Tara flBHraTejia 3HaaiiTeabH0 yMeHbinaeT- 
ca. HeM 3to oS^acHUTb? 


19.12. 


IIoaeMy cnjia TpeHna He 3aBHCHT ot Bbi6opa CHCTeMbi 
OTcaeTa? 


? 19.13. 


flo KaKoro MOMeHTa B03pacTaeT ckopoctb flBnaceHna na- 
pamioTHCTa bo BpeMa 3aTaacHoro npbiJKKa? 


19.14. Kan SyfleT flBnraTbca no ropn30HTajibHon noBepxHOCTii Te- 
jieacKa Maccoii 60 nr, KoactntmpneHT TpeHua KOTopoń 0,09, 
no/j fleńcTBneM chjibi, npnjioJKeHHoii BflOJib noBepxHOCTH 
h paBHoń: a) 43 H; 6) 54 H; b) 65 H? 

Tpy30BHK Maccoii 5 t flBHJKeTca paBHOMepHO no npaMOJin- 
HenHOMy ynacTKy topora. Onpe/jejmTe cnjiy Tarn flBnra- 
Teaa rpy30BHKa, ecjra H3BecTHo, hto KoscjKłjnpiieHT Tpe- 
Hna KOJiec o flopory paBHaeTca 0,03. 

Onpe,o;ejiHTe KOseJnJjnpneHT TpeHna BaroHeTKH Maccoii 
300 Kr, KOTopaa flBnaceTca paBHOMepHO npaMojinHeiiHo nofl 
fleiicTBHeM cnjibi 45 H, c KOTopoń ee TOJinaeT paSonnii. 

19.17. Ha pncyHKe npe/jCTaBJieH rpacjDHK 3aBHCHM0CTH ckopocth 
flBHaceHna aBTOMo6n.ua Maccon 5 t ot BpeMeHH. Onpeflean- 
Te cnjiy TpeHna KOJiec o flopory bo BpeMa TopMoaceHna. 

19.18. Ha pncyHKe npe/jCTaBJieH rpac|)HK 3 aBncnMOCTn ckopocth 
flBnaceHna TopM 03 aru;ero noe 3 fla ot BpeMeHH. Onpeflejin- 
Te Maccy noe 3 ,a;a, ecan cnaa TpeHna KOJiec o pejibcbi paB- 
Ha 200 kH. 


19.15. 


19.16. 


V 

M 

i 

k 










C 



























































0 



0 

2 

0 

3 

3 t 

, C 














K 3adaue 19.1 7 


K 3adaue 19.18 


84 








































£*ahok 


19.19. 


Ckojibko BpeMeHH npofloJKKajiocb TopMoaceHue aBTOMoSn- 
jia, KOTopBiń exaji co ckopoctbio 90 km/h no ropH30HTajiB- 
HOMy ynacTKy nyTH, ecjra H3BecTHO, hto Macca obtomoSh- 
jih 1,5 t, a K03c[)<J)Hn;HeHT TpeHna cocTaBjiaeT 0,5. 


19.20. 


MOTOIJHKJIHCT HanHHaeT TOpMOJKeHHe Ha paCCTOHHHH 25 M 
ot cBeTocJ)opa. Ko9(J)(ł)Hn;HeHT TpeHna hihh o6 ac$ajiBT pa- 
BeH 0,8. C Kanon HanSonBinen ckopoctbio mojkct ,zj;bh- 
raTBca motophkjihct, hto6bi ycneTB cBoeBpeMeHHo ocTa- 

HOBHTBCH? 


3-m ypoBeHb cjio>khoctm 

? 19.21. IIIapuKOBBie noflinnnHHKH oSjia^aioT MeHBinuM TpeHneM, 

neM pojiHKOBBie, OflHaKO Ha C0BpeMeHHBix 6ojibhihx pejiB- 
HOMeTajijmnecKHx BaroHax npnMeHaioT poannoBBie no,o;- 
mnnHHKH. IloneMy? 

? 19.22. IIoneMy HeKOTopBie cnopTCMeHBi bo BpeMa copeBHOBaHnn 

flepjKaTca 3a conepHHKOM h BBipBiBaiOTca Bnepefl jihhib ne- 
pefl tllHHHHieM? 


19.23. Ha ropH30HTajiBHOM flncKe, kotopbih paBHOMepHo Bpa- 
ipaeTca c nacTOTon 30 o6/mhh, Ha paccToaHnn 25 cm 
OT OCH BpaipeHHH JiejKHT 6pyCOK. KaKHM flOJIJKeH 6bitb 
MHHIIMajIBHBIH K09Ć[x|>HI];HeHT TpeHIIH MCJKfly flHCKOM 
h SpycKOM, hto6bi nocjieflHHH He cocKajiB3BiBaji c flncKa 
bo BpeMa BpaipeHHa? YcKopeHMe CBoSoflHoro nafleHHH paB- 
ho 9,8 m/c 2 . 


19.24. 


C Kanon ckopoctbio MoaceT flBHraTBca aBTOMOÓHjiB Ha no- 
BopoTe c paflnycoM kphbh3hbi 90 m, ecan K09(})(})Hn;HeHT 
TpeHna MejKfly KOJiecaMH h ac^auBTOM paBeH 0,6? 


19.25. 


C KaKOH MaKCHMaJIBHOH CKOpOCTBK) MOTOPHKJIHCT MOJKCT 

npońTH noBopoT paflnycoM 110 m, ecan KoaijKjrapHeHT Tpe- 
hhh KOJiec o flopory cocTaBjiaeT 0,45? no# KaKHM ymoM 
k ropH30HTy oh flOJKKHBi HaKJioHHTBca, hto6bi yflepacaTB 
paBHOBecne? 


19.26. 


BejiocnneflHCT flBnaceTca no Kpyry pa^nycoM 45 m co cko- 
pocTBio 27 km/h. Ha Kanon yron ot BepTHKajin oh flOJmeH 
OTKaoHHTBca, htoóbi yflepataTB paBHOBecne? 
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20. ABMKEHME TEJ1A nOA AEMCTBMEM 
HECKOJlbKMX CMJ1 


I. ABM>KeHne no ropn 30 HTa/iM u BepTHKa/in 


ripuMep pemeHMfl 3aflan 

Sagana. Mah Maccoń 300 r OpocHjra BepTHKajiBHO BBepx c Ha- 
najibHOH CKopocTbio 25 m/c. B HaHBbicmeii TOHKe nojieTa mhh 6biji 
nepe3 2 c. OnpeflejiHTe cnjiy conpoTiiBJieHHH B03,a;yxa, CHHTaa ee He- 
n3MeHH0H b Te^eHue noneTa. 


ffCLHO'. 

m = 300 r 


Do = 25 
t = 2 c 


M 

C 


CH 

m = 0,3 Kr 


F 


conp 


? 


Peiuenue 


yi 


O- 


F 

conp 


mg 


Ha Tejio flencTByioT flBe chjibi: cnjia TimecTH ( mg) h cnjia conpo- 

THBJieHIIH B03flyxa (F conp)• 

no BTopoMy 3aKOHy HbioTOHa ma = mg + F conp. KoopflHHaTHyio ocb 
H anpaBHM BepTHKajiBHO bhh 3, Tor,o;a 3anHcaHHoe HaMH ypaBHeHne 
b npoeKn;Hax Ha ocb OY SyfleT hmctb BH,a;: ma=mg+F coup , OTKyfla 
F = m(g-a). 

Hto6bi HaiiTH ycKopeHHe, BocnojiB3yeMca cłiopMyjiOH MrHOBeHHofi 
CKopocTii: v = v 0y + a y t. yHHTBiBaa, hto v 0y =-v 0 , a y = a h b Han- 

BbicmeH TOHKe TpaeKTopHH v = 0 , HańfleM ycKopeHHe Mana: a = —. 

y + 


HTaK, nojiyaHM OKOHnaTejiBHyio t}iopMyjiy: 


F =m 

conp 


npoBepHM eflHHimbi: 



OnpefleaHM HHCJiOBoe 3HaHeHHe chjibi conpoTHBJieHHn: 
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Knp} = 0,3(^-loj = 0,75, hthk, F conp = 0,75H = 750 mH. 
Omeem : Ha mhh fleńcTByeT cnjia conpoTHBJieHHH -f 1 =750 mH, 


1-M ypOBeHb CJIOJKHOCTM 


20 . 1 . 


9jieKTpoB03 Ha ropH30HTajiBHOM ynacTKe nyTH pa3BHBaeT 
CHJiy THTH 148 kH; CHJia COnpOTHBJieHHH flBHJKeHHK) — 
86 kH. C KaKHM ycKopeHHeM flBHJKeTCH noe3fl, ecjin ero 
Macca cocTaBJineT 2000 t? 


20 . 2 . 


Onpe,a;ejiHTe cnjiy thth flBHraTejin aBTOMoSnjiH Maccoń 
1,2 t, ecjin oh flBHJKeTca c ycKopeHHeM 1,5 m/c 2 , a cnjia 
conpoTHBJieHHH ero flBHHceHHio paBHa 500 H. 


20.3. 


EpycoK Maccoń 10 Kr nofl fleńcTBHeM chjibi 20 H abii- 
HceTca no ropH30HTajibHoń noBepxHOCTH c ycKopeHH- 
eM 1,5 m/c 2 . OnpeflejiHTe cnjiy TpeHHH Menc^y 6pycKOM 

H nOBepXHOCTBK). 


20.4. 


IHap Maccoń 200 r na^aeT bhh3 c ycKopeHHeM 9,2 m/c 2 . 
Kanaa cnjia conpoTHBJieHHH B03,a;yxa fleńcTByeT Ha map? 


20.5. 


C KaKHM ycKopeHHeM na^aeT Tejio Maccoń 4 Kr, ecjin cpe/i;- 
H33 CHJia COnpOTHBJieHHH B03flyxa paBHHeTCH 1,2 H? 


2-m ypoBeHb c/io>khoctm 


20 . 6 . 


Onpe/jejiHTe ycKopeHHe peaKTHBHoro jiańHepa bo Bpe¬ 
MH B3JieTa, ecjin ero Macca 167 t, cnjia thth flBHraTejień 
225 kH, a K09tł)cł)HH;HeHT TpeHHH KOJiec maccn o B3jieTHyio 
nojiocy 0,02. 


20.7. Tpy3 Maccoń 20 Kr flBHJKeTCH no ropH30HTajiBHoń noBepx- 
hocth c ycKopeHHeM 0,6 m/c 2 nofl fleńcTBHeM chjibi 50 H. 

OnpeflejIHTe K09tJl(}HlIi;HeHT TpeHHH. 


20 . 8 . 


Ilofl fleHCTBHeM CHJIBI 2,5 kH CKOPOCTB flBHJKeHHH 
njiaTcJiopMBi Maccoń 4 t B03pocjia c 54 km/h ,o;o 72 km/h. 
OnpeflejiHTe nyTB h BpeMH pa3roHa njiaTcjiopMBi. YnTHTe, 
hto Koa<i)ć[)Hii;HeHT TpeHHH KOJiec paBeH 0,05. 


20.9. 


Ha ropH30HTajiBHOM ynacTKe 9JieKTpoB03 pa3BHBaeT cnjiy 
thth 3,45-10 5 H. OnpeflejiHTe K09(J)(ł)HH;HeHT TpeHHH KOJiec 

O pejIBCBI BO BpeMH flBHJKeHHH TOBapHOTO nOe3fla MaCCOH 
1300 t, ecjin Ha ynacTKe nyTH 300 m ckopoctb ero ,o;bh- 
nceHHH B03pocjia c 36 ,a;o 43,2 km/h. 
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20 . 10 . 


Tejio Maccoń 500 r, SpomeHHoe BepTHKajibHo BBepx c Ha- 
HajIBHOH CKOpOCTBK) 40 M/C, IIOflHHJIOCB Ha BBICOTy 50 M. 
OnpeflejiHTe cnjiy conpoTHBJieHHH B03flyxa, CHHTan ee bo 
BpeMH flBHjKeHiia Tejia Hen3MeHHoń. 


20.11. Kanyio CKopocTb SyfleT HMeTb KaMeHb Maccoń 4 Kr b koh- 
pe nafleHHH c bbicotbi 32 m, ecjin b TeneHue Bcero nojie- 
Ta pencTBOBajia nocTOHHHaa CHJia conpoTHBJieHHH B03,a;y- 
xa 4 H? 


20.12. BpycoK Maccoń 30 Kr npnjKiiMaioT k BepTiiKajibHoń CTeHe 
c chjioh 100 H. Kanyio cnjiy, HanpaBjieHHyio BepTHKajib- 
ho, CJiepyeT npnjiojKHTb, hto6bi: a) ypepjKaTb SpycoK b no- 
Koe; 6) paBHOMepHO TfmyTb ero BepTHKanbHO BBepx? Ko- 
9C})Cl)HLi;HeHT TpeHHH COCTaBJIHeT 0,25. 


3-m ypoBeHb c/io>khoctm 


20.13. 


CaHH Maccoń 100 Kr pBHjKyTca paBHoycKopeHHo no ropn- 
30HTajibHOMy ynacTKy nyTH nop peńcTBHeM chjibi 200 H, 
HanpaBjieHHoń BBepx nop yrjiOM 30° k ropn30HTy. C Ka- 
khm ycKopeHueM flBHJKyTca caHH, ecjin KoacijcijHpHeHT Tpe- 
HHH paBeH 0,01? 


20.14. IIo ropH30HTajibHoń popore MajibHHK T$meT 3a BepeBKy, 
KOTopaa o6pa3yeT c ropn30HTOM yroji 60°, Tejiemny c rpy- 
30m o6rpeń Maccoń 80 Kr. OnpepejiHTe KOSfjHjmpHeHT Tpe- 
hhh, ecjin caHH flBHJKyTCH c nocTOHHHbiM ycKopeHHeM, 
KOTOpOe paBHO 0,1 m/c 2 . H3BeCTH0 TaKJKe, HTO MajIbHHK 

npHKJiapbiBaeT ycnjrae 250 H. 


20.15. PaSoHnń TojmaeT no ropH30HTajibHoń popore BaroHeTKy 
c CHJioń 190 H, HanpaBjieHHoń bhh3 nop yrjiOM 45° k ro- 
pH30HTy. OnpepejiHTe Maccy BaroHeTKH, ecjin H3BecTHO, 
hto ycKopeHHe, c kotopbim pBH5KeTca BaroHeTKa, paBHO 
0,8 m/c 2 , a K03(J)(ł)Hri;HeHT TpeHHH — 0,02. 

20.16. IIojiOTep Maccoń 12 Kr TOJiKaiOT nepep co6oń c noMorpbio 
pynKH, KOTopaa o6pa3yeT c toph30htom yroji 30°. Han- 
MeHbmaa cnjia, KOTopyio Heo6xopHMO HanpaBiiTb bpojib 
pynKH, hto6bi cflBHHyTb nojiOTep c MecTa, paBHa 70 H. 
OnpepejiHTe KoaclicliHpHeHT TpeHim Mencpy nojiOM h nojio- 
TepoM. 
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II. ABtuKeHue no HaiaiOHHOM n/iocKOcm 
ripuMep peiueHMq 3aflas 

Sagana. TopM03a aBTOMoSnjia MoryT y,n;ep5KaTb ero Ha CKJioHe 
C HaKJIOHOM 0,1. Ha KaKOM paCCTOHHHH OT HaaaJia TOpMOJKeHHH 
OCTaHOBHTCH 9TOT aBTOMOÓHJIb Ha r0pH30HTaJIbH0H flOpOre, eCJIH flO 

Hanajia TopMOJKemia oh gBHrajica co CKopocTbio 46,8 km/h? 

P i clho: CH 

sina = 0,1 

i> 0 =46,8 km/h u 0 =13 m/c 
g = 10 m/c 2 

l — ? 


AbtomoShjib HaxoflHTca b noKoe, noaTOMy paBHogeńcTByiomaH 
cna, npHaojKeHHbix k HeMy, paBHa Hyaio, t. e. Fi V +N + mg = 0. 

KoopflHHaTHbie och HanpaBHM TaK: OX — baojib HaKJioHHoń 
naocKOCTH (cKJiOHa), a OY — nepneHgHKyjiapHO k Heń, Torga 3a- 
nncaHHoe hhmh ypaBHeHne nocae npoeKTHpoBaHHa BeKTopoB 6y,a;eT 

HMeTb bh ę : 

OX: -mgsina = 0 ; 

OY: N-mgcosa = 0, OTKyga N = mgcosa. 
ynHTbiBaa, hto F tJ) = \iN = \xmg cosa , nojiynHM: 
pragcosa-/ngsina = 0, OTKy,zi;a p = tga, thkhm o6pa30M, 

F Tp = tga mgcosa = mg sina. 

Tenepb paccMOTpHM BTopyio CHTyapnio, Korga aBTOMoSnjib Top- 
mo3ht Ha ropH30HTaabHoń flopore. 


F 

i 


Tp 




> 

X 

' mg 


Peuienue 

B ycaoBHH onHcaHbi flBe CHTya- 
h;hh. 

PaccMOTpHM nepByio, Kor,n;a aB- 
tomoShjib TopM03aMH gepjKHTca Ha 
CKJioHe, KaK noKa3aHo Ha pncyHKe. 
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CorjiacHo BTopoMy 3aKOHy HbioTOHa ma = N+ F TP + mg, hjih b npo- 
eKpnHx HaOX: -ma = -F Tp . 

y^HTBiBaa nojiy^eHHtiH Bbime pe3yjibTaT (^F Tp = mg sin a), 6yfleM 
HMeTb: ma = mg sina, hjih a = gsina. 

3Han ycKopeHiie, onpeflejiHM npońfleHHbiń aBTOMOÓHJieM nyTb no 

^2 

(JiopMyjie: l = b KOTopyio noflCTaBHM nojiyneHHoe ajih ycnopeHHH 
2a 


BbipasKeHHe: Z = - 2 — . 

2gsina 

IIpoBepHM eflHHiipbi h onpeflejiHM nncjiOBoe 3HaneHHe TopM03Horo 
nyTH: 


w=- 


C M 

Omeem : l = 84,5 m. 


- = m; {Z} = 


169 


2 10 0,1 


= 84,5; Z = 84,5 m. 


2-M ypOBGHb CJ1COKHOCTM 


20.17. 


Kanyio CHJiy Heo6xoflHMO npnjiojKHTb, htoSbi paBHOMepHO 
flBHraTb BBepx BaroHeTKy Maccoń 600 Kr no acTanafle c 
yrjioM HaKJioHa 20°. Chjioh TpeHHH mohcho npeHeSpenb. 


20.18. IIpHKJiaflbiBaa cnjiy 40 H, nepeMeipaiOT hhjhk Maccoń 
8 Kr BBepx no HaKJiOHHoń njiocKOCTH c yrjioM HaKJioHa 
15°. C KaKHM ycKopeHneM flBiKKeTCH hhjhk? Chjioh Tpe- 
hhh mojkho npeHeSpenb. 


20.19. 


Tejio Maccoń 10 Kr cocKajib3biBaeT c HaKJiOHHoń njiocKO- 
cth, yroji HaKJioHa KOTopoń paBeH 40°. OnpeflejiHTe cnjiy 
TpeHHH, KOTopaa fleńcTByeT Ha Tejio, ecjm oho flBHHceTCH 
c ycKopeHneM 2 m/c 2 . 


20 . 20 . 


Tejio Maccoń 3 Kr cocKajib3biBaeT c HaKJiOHHoń hjiockocth, 
yroji HaKJioHa KOTopoń paBeH 30°. C KaKHM ycKopemieM 
C0CKajib3biBaeT Tejio, ecjin cnjia TpeHHH paBHa 10 H? 


20 . 21 . 


Ha HaKJiOHHoń hjiockocth noMecTHjin KySnK, Koa^KjiHpneHT 
TpeHHH KOToporo 0,5. OnpeflejiHTe ycKopeHHe, c kotopbim 
K y0HK SyfleT cocKajib3biBaTb, ecjin yroji HaKJioHa njiocKO- 
cth SyfleT cocTaBJiHTb 30°. Hpn KaKOM K03(})(})Hn;iieHTe Tpe¬ 
HHH oh SyfleT HaxoflHTbCH b coctohhhh noKOH? 


20.22. BpycoK cocKajib3biBaeT c HaKJiOHHoń hjiockocth, yroji Ha- 
KJiOHa KOTopoń paBeH 45°, c ycKopeHneM 3,65 m/c 2 . Onpe¬ 
flejiHTe K03(|)(łiHn;HeHT TpeHHH SpycKa o njiocKOCTb. 
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20.23. 


Ha HaKJIOHHOH njIOCKOCTH flJIHHOń 6 M H BBICOTOH 3 M 
Haxo,a;HTca rpy3 Maccoń 30 Kr. Kanyio cnjiy Heo6xo,a;H- 
mo npnji05KHTB, hto6bi nepeMecTHTB 9tot rpy3 BBepx no 
HaKJIOHHOH njIOCKOCTH c ycKopeHHeM 1,4 m/c 2 , 3Haa, hto 
K09t}Kł)Hn;HeHT TpeHHH paBeH 0,12? 


20.24. 


no/i; fleńcTBHeM chjibi 430 H Teno Maccoń 50 Kr flBHHceTCH 
c ycKopeHHeM 1 m/c 2 BBepx no HaKJIOHHOH njIOCKOCTH, fljiHHa 
KOTopoń 5 m , a BBicoTa 3 m . OnpeflejiHTe K09(J)(j)Hii,iieHT Tpemia. 


3-m ypoBeHb cjicokhoctm 


20.25. 


AbtomoShjib Maccoń 2 t no,n;HHMaeTCH Ha ropy, HaKJioH koto- 
poń cocTaBJiaeT 0,2*. Ha ynacTKe nym 32 m ckopoctb ^BHJKe- 
hhh aBTOMOÓHjm B03pocjia c 21,6 km/h flo 36 km/h. CnHTaa 
flBHjKeHHe aBTOMoÓHJiH paBHoycKopeHHBiM, onpeflejiHTe cnjiy 
thth flBHraTejiH, ecjin KostjKłmpHeHT TpeHHH paBeH 0,02. 


20.26. 


HarpyiKeHHBiń caMOCBaji Maccoń 60 t noflHHMaeTCH no 
CKJIOHy flJIHHOń 1 KM C HaKJIOHOM 0,02*. CKOPOCTB flBHHte- 
hhh caMocBajia b Hanajie CKJioHa 6BiJia 72 km/h, a b KOHpe 
yMeHBiHHjiacB ,u;o 57,6 km/h. OnpeflejiHTe cnjiy thth abii- 
raTejia, ecjin cnjia TpeHHH paBHa 58,8 H. 


20.27. 


C BepiHHHBI HaKJIOHHOń njIOCKOCTH, BBICOTa KOTopoń 10 M, 
a yroji HaKJioHa k ropH30HTy 30°, HaHHHaeT cocKajiB3BiBaTB 
SpycoK. Ckojibko BpeMeHH oh SyfleT cnycKaTBcn h Ka- 
Koń SyfleT ckopoctb ero flBHHieHHH b KOHpe cnycKa, ecjin 
KoacMiHpHeHT TpeHHH SpycKa o nnocKOCTB paBeH 0,1. 


20.28. 


Hin;HK, cocKajiB3BiBaa no HaKJioHHoń njIOCKOCTH c yrjiOM 
HaKJioHa 30°, nojiynaeT b KOHpe njIOCKOCTH ckopoctb 8 m/c 
npn K03^)^iHpHeHTe TpeHHH 0,2. OnpeflejiHTe BBicoTy Ha- 

KJIOHHOń njIOCKOCTH. 


20.29. 


BaroH cnycKaeTCH c copTHpoBOHHoń ropKH 6e3 HanajiBHoń 
CKOpOCTH. BBICOTa COpTHpOBOHHOń TOpKH paBHa 40 M, a flJIH- 
Ha cnycKa — 400 m. Ko3c})(|)Hn;HeHT TpeHHH KOJiec BaroHa 
o pejiBCBi cocTaBJiaeT 0,05. OnpeflejiHTe ckopoctb, KOTopyio 
npnoSpeTaeT BaroH b KOHpe copTHpoBOHHoń ropKH. 


* HaKJioH paBeH OTHomeHHio bmcotbi h HaKJioHHoń njIOCKOCTH k ee fljiHHe l, 
t. e. CHHycy yrjia HaKJioHa njIOCKOCTH k ropn30HTy. 
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20.30. Tejio MaccoS 200 Kr paBHOMepHO thhyt no HaKJiOHHoń 
njiocKOCTH, KOTopaa o6pa3yeT yroji 30° c ropn30HTOM, 
npHKJiaflbiBan cnjiy 1,5 kH b^ojie njiocKOCTH. C kbkhm 
ycKopeHneM Teno SyfleT cocKajiB3biBaTB c HaKJioHHoił njioc- 
kocth, ecjin ero OTnycTHTb? 


20.31. Bo BpeMn paBHOMepHoro noflteMa rpy3a no HaKJioHHon 
njiocKOCTH, KOTopan o6pa3yeT c ropn30HTOM yroji 30°, 
HaflO npnjiojKHTb cnjiy 600 H. Ecjih rpy3 OTnycTHTb, to 
oh cocKOJib3HeT c ycKopeHneM 3,8 m/c 2 . OnpeflejinTe Mac- 
cy 3Toro rpy3a. 


20.32. HtoSbi yflepHCHBaTb TejiejKKy Ha HaKJioHHon njiocKOCTH, 
yroji HaKJiOHa KOTopoń paBeH 30°, flocTaTOHHo npnjiojKHTb 
cnjiy 40 H, a HToSbi 3aTHHyTb 9Ty TejiejKKy BBepx, flBnraa 
ero no 9 toh njiocKOCTH paBHOMepHO, Heo6xo,a;HMO npnjio- 
jKHTb ycHjinn 80 H. OnpeflejiHTe KoacfKjrapHeHT TpeHHH. 

20.33. CaHKH cnycKaioTca c ropni c yrjiOM HaKJiOHa 30° 6e3 Ha- 
najibHon ckopocth 3a 4 c. Kanoe paccTOfmne n 3a Kanoe 
BpeMH npońflyT caHKz flajibine no ropn30HTajibHOMy ynacT- 
Ky nyTH ę o nojiHon ocTaHOBKii, ecjin K09(|)(l>Hn;HeHT Tpe¬ 
HHH Ha BceM nyTH cocTaBjmeT 0,1? 


III. ABM)KeHiie no okpy>khoctm 


npMMep pei±ieHnq 3aflan 

3aAana. KominecKHH m3hthhk, fljniHa no^Beca KOToporo 1,15 m, 
BpanjaeTCH c nepnoflOM 2 c Tan, hto noflBec o6pa3yeT c BepTHKajibio yroji 
30°. OnpeflejiHTe no 9 thm flaHHbiM ycKopeHHe CBoSo^Horo na,zi;eHHH. 


ffCLHO'. 

1 = 1,15 M 
T = 2 c 
a = 30° 


— ? 


Peiuenue 
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Ha Tejio fleńcTByiOT flBe chjibi: cnjia THJKecra (mg) h cnjia Ham- 

jKeHHa noflBeca (F H ), KOTopBie h npegonpegejiHioT flBHJKeHHe Tejia c 

2 

Tp ~~ R 


peHTpocTpeMHTejiBHBiM ycKopeHHCMi a 


RT T 

(b npeo6pa30BaHHax mbi ynjiH, hto jiHHeiraaH ckopoctb onpeflejiaeTca 
2n R 

no (|)opMyjie v = ). 

no BTopoMy 3aKOHy HBioTOHa: a iieHTp0CTp = F„ + mg . 
nocjie npOeKTHpOBaHHH BeKTOpOB Ha KOOPflHHaTHBie OCH OX H OY, 
KOTopBie mbi HanpaBHM oSbihhbim cnocoSoM, nojiynHM: 

OX: ma vmvnurv = F s sina ; 


OY: 0 = F h cosa-mg. 

in 2 Rm 


= F 'sina, 


T. e. HMeeM CHCTeMy ypaBHeHHń: ■ 

mg = F s cos a. 

no,a;ejiHM nepBoe ypaBHeHHe Ha BTopoe, nojiynHM: 

AnR , 47t 2 R 

- = tga, OTKy^a g = - 


gT “ "" ~ T 2 tg a 

H 3 pncyHKa BHflHo, hto R = lsinu, Torga nocjie nogCTaHOBKH no- 
jiynHM KOHenHyio (JiopMyjiy: 

47i 2 Zcosa 


npoBepHM eflHHHpBi: 

W-7- 

OnpegejiHM hhcjioboc 3HaneHHe ycKopeHHH CBoSoflHoro na- 
fleHia: 

M - 4 - 3,i c,u5y3 ,9, 81 

TaKHM o6pa30M, g = 9,81 m/c 2 . 

Omeem: g«9,81 m/c 2 . 

2-m ypoBeHb c/iotkhoctm 


20.34. C KaKOH HanpaBjieHHoń ropn30HTajiBHO chjioh gaBHT Ba- 
toh Maccoń 40 t Ha pejiBCBi, Kor^a gBHJKeTca no 3aKpyr- 
jieHHio pagnycoM 800 m co ckopoctbio 36 km/h? 
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20.35. 


20.36. 


20.37. 


20.38. 


20.39. 

20.40. 


20.41. 


20.42. 


20.43. 


C KEKOH CHJIOH flaBHT BarOH TpEMBEH MaCCOH 19 T Ha TpEM - 
Bairayio KOJiero, ecjin pejibcw pa3Mem;eHbi: a) ropH30HTajib- 
ho; 6) nofl ymoM 4° k ropn30HTy? YcKopeHHe cBoSoflHoro 
nafleHua paBHO 9,8 m/c 2 . 

OnpeflejiHTe paflnyc 3aKpyrjieHHa TpaMBańHOH KOJien nm- 
Phhoh 1 m, ecjin BHeniHHH pennc pa3Mena;eH Ha 2,5 cm 
Bbirne, neM BHyTpeHHHH. TpaMBań npoxoflHT 3aKpyrjie- 
HHe Ha CKOpOCTH 18 km/h. 

IIoe3fl flBHJKeTca no 3aKpyrjieHHio paflHycoM 800 m co 
CKOpOCTbK) 54 km/h. Ha CKOJIbKO CaHTHMeTpOB BHeniHHH 
pejibc flojKKeH SbiTb Bbirne BHyTpeHHero, ecjin HiHpiiHa ace- 
jie3HOflopo5KHoro nyTH 1,5 m? 

ABTOrOHipHK flBHJKeTCH Ha nOBOpOTe CO CKOpOCTbK) 
126 km/h. nos kekhm yrjiOM k ropH30HTy Heo6xoflHMO 
HaKjiOHHTb nojiOTHO floporn paflnycoM 122,5 m, hto6bi 3tot 
noBopoT óbiji 6e3onacHbiM flance bo BpeMa rojiojieflHpbi? 

IHocce HMeeT BHpanc c HaKJiOHOM 10° h paflHycoM KpiiBH3Hbi 
125 m. Ha KaKyio MaKCHMajibHyio CKopocrb paccHHTaH 
Bnpanc? 

BeaoTpeK, paccHHTaHHbin Ha MaKCHMajibHyio CKopocTb 
flBHaceHHa 20 m/c, HMeeT 3aKpyrneHHe. B otom MecTe 
TpeK HMeeT HaKJioH k ropH30HTy 45°. OnpeflejiHTe paflH- 
yc KpHBH3Hbi 3aKpyraeHHa. 

C kekoh CKopocTbio flOJiaceH npoxoflHTb motoijhkjihct ce- 
peflHHy BbirHyToro MOCTa c paflHycoM kphbh3hbi 50 m, 
hto6bi ero CHJia flaBJieHHa b otot momcht 6biJia b 5 pa3 
MeHbrne, neM bo BpeMa flBHnceHHa no ropn30HTajibHOMy 
ynacTKy nyTH? 

BorHyTbiń moct, paflnyc kphbhshbi KOToporo 80 m, 
BbiflepncHBaeT MaKCHMajibHyio Harpy3Ky 40 t. C KaKOH 
CKopocTbio MonceT flBHraTbca no HeMy aBTOMoónjib Mac- 
coh 30 t, hto6bi moct He pa3pyiHHjica? 

Beflpo c BOflOH BpaipaiOT b BepTHKajibHOH hjiockocth Ha 
BepeBKe ajihhoh 55 cm. C KaKOH HaHMeHbmen nacTOTOH 
MOJKHO BpaipaTb Beflpo, HTOSbl npn np0XO5KfleHHH Bepx- 
Heń tohkh BOfla H3 Hero He BbiJiiiBajiacb? 
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20.44. 


Ha BepeBKe ajihhoh 40 cm b BepTHKaabHoń naocKOCTH paB- 
HOMepHo BpaipaiOT map Maccoń 2,5 Kr. C KaKoń yraoBoń 
CKopocTBio M03KH0 BpaipaTb map, hto6bi BepeBKa He 060- 
pBajiacb, ecjiH OHa BbiflepacHBaeT HaTaaęeHHe 50 H? 


20.45. Bo BpeMH TpeHupoBOK Ha ropH30HTaabHoń peHTpntJiyre pa- 
flHycoM 5 m KOCMOHaBT npnoSpea peHTpocTpeMHTeabHoe 
ycKopeHne 8g . C KaKoń aacTOToń BpaipaeTca peHTpncjjyra? 


3-m ypoBeHb cjio>khoctm 


20.46. 


IUapHK Maccoń 200 r BparpaeTca b BepTHKaabHoń naocKO- 
cth Ha noflBece, fljiHHa KOToporo 1 m. Ocb BpaipeHHa pac- 
nojioHceHa Ha BbicoTe 3 m Ha# nojioM. B momcht npoxojK- 
fleHHH HHJKHeń tohkh mapHK OTopBajica h ynaa Ha paccTo- 
hhhh 5 m (no ropH30HTajm) ot MecTa OTpbiBa. OnpefleaHTe 
cnay HaTaaceHHa no/jBeca b momcht pa3pbiBa. ConpoTHBae- 
HneM B03flyxa mojkho npeHeSpeab. 


20.47. 


Tapa, npHBH3aHHaa k BepeBKe aihhoh 1,5 m, BpaipaeT- 
ca b BepTHKaabHoń njiocKOCTH c aacTOTOH 10 o(5/mhh. 
B HHJKHeń TOHKe TpaeKTopnn Ha BbicoTe 3,5 m ot noaa 
rapa OTpbiBaeTca. Onpe,zi;eaHTe flaabHocTb ee noaeTa. 


20.48. 


Tpy3HK Maccoń 200 r, npHBa3aHHbiń k no^Becy flaHHoń 
40 cm, BpaipaiOT b ropH30HTaabHoń njiocKOCTH Tan, hto 
noflBec onncbiBaeT KOHHaecKyio noBepxHOCTb, OTKaoHaacb 
Ha 30°. OnpeflejraTe yraoByio ckopoctb BpaipeHHa rpy3H- 
Ka h cnay HaTaaceHHa noflBeca. 


20.49. 


IIIapHK Maccoń 300 r, noflBemeHHbiń Ha hhth /yiHHoń 
40 cm, BpaipaeTca b ropH30HTaabHoń naocKOCTH. Onpe- 
fleanTe cnay HaTajKeHHa hhth h ckopoctb BpameHiia ma- 
pHKa, ecjiH HiiTb o6pa3yeT c BepTHKaabio yroa 60°. Ycko- 
peHHe CBoOoflHoro nafleHHa g = 9,8 m/c 2 . 


20.50. Tpy3HK Maccoń 150 r, npHBa3aHHbiń k BepeBKe .zjanHoń 
50 CM, OTKJIOHHJIH OT nOaOJKeHHH paBHOBeCHH H OTnyCTH- 
jih. OnpefleaHTe cnay HaTaaceHHa BepeBKH b momcht, Kor- 
fla yroa Meatfly BepeBKoń h BepTHKaabK) cocTaBaaeT 45°. 
Tpy3HK B 3TOT MOMeHT HMeeT CKOpOCTb 5 M/C. 
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20.51. 


IlecHHHKa C0CKajib3BiBaeT c flncKa, Kor/ja ero njiocKOCTB 
o6pa3yeT c ropn30HTOM yroji 30°. C Kaicon nacTOTOH cjie- 
flyeT BpaipaTB ahck b ropH30HTajiBHon njiocicocTH, hto6bi 
nec^HHKa, KOTopyio pasMecTium Ha paccTOHHHH 5 cm ot 
peHTpa flHCKa, He cjieTejia c Hero bo BpeMH BpaipeHHH? 


20.52. fleTCKHH aTTpaKpnoH «Kojieco CMexa» npeflCTaBjmeT co- 
6oh KOHHnecKyio njiacTHKOByio noBepxHocTB c yrjiOM 
160° npn BepmiiHe, KOTopaa BpaipaeTca Bonpyr och ko- 
Hyca. y,fl;epjKHTCH jih peSeHOK Ha 3toh noBepxHOCTH, Ha- 
XOflHCB Ha paCCTOHHHH 1 M OT BepiHHHBI, KOTfla tcojieco He- 
noflBHJKHO h Kor,a;a oho BpamaeTCH c nacTOTOH 30 o6/mhh? 
Koacł)cl)HH;HeHT TpeHHH cocTaBjiaeT 0,2. 


IV. ABMJKeHlie CMCTeMbl CBH33HHblX Te/l 


npMMep peLuem/m 3aflan 


3aAana. Ha HeBecoMon HepacTHjKHMon hhth, nepeSpomeHHOH 
Hepe3 HeBecoMBiń 6 jiok, noflBerueHBi flBa rpy3HKa MaccaMH m 1 h m 2 . 
HańflHTe ycKopeHne rpy3HK0B h chjibi HaTanceHHH Bcex HHTeń. 


flano: 

m„ 


a — ? 

T — ? 

1 

T — ? 

2 

T — ? 

1 6ji 


Peuienue 




T i A 

s.t 5 ? 


• ,.r. 


EG ^ ^2 


* "V 


npe/i;nojioJKHM, hto m 2 >m 1 , Tor^a hohhtho, hto ycKopeHne rpy- 
3HKa m 2 HanpaBjieHO bhh3, a rpy3HKa m 1 — BBepx. 

nocKOJiBKy Tejia flBHHcyTca c ycKopeHneM, to no BTopoMy 3aKOHy 


HaioTOHa: 


| m, a, =T i + m t g, 
\m 2 d 2 = Ti + m 2 g. 
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Tpy3HKH CBH3aHBI HepaCTHJKHMOH HIITŁH), n03T0My HX yCKOpe- 
HiH no MOflyjno paBHBi, t. e. \a 1 | = |a 2 \ = a. Bjiok cboSoaho Bpa- 
rpaeTca, HaTaaceHHe hhth no o6e ctopohbi Sjiona OflHHaKOBo, Tor^a 

| Ti U | T 2 I = T. 

CnpoeKTnpyeM BeKTopBi Ha BepTiiKajiBHyio ocb OY, HanpaBJieHHyio 
BBepx, nojiynHM cncTeMy ypaBHeHHił: 

(m 1 a = T-m 1 g, 

\-m 2 a = T-m 2 g. 

H3 nepBoro ypaBHeHHa BBiHTeM BTopoe. IIojiynHM: 


(m 1 + m 2 )a = (m 2 -m 1 )g, oTCiOfla a = — — —g. 

m 2 + m 1 

MbI BBIHCHHJIH, HTO CHJIBI HaTaSKeHHH HHTeH, K KOTOpBIM nOfl- 
BemeHBi rpy3HKH, oflHHaKOBBi. Bbipa3HM cnjiy HaTaaceHHa 3 thx hi- 
Teń, HanpnMep, H3 nepBoro ypaBHeHHa: T = m 1 (g + a ) h, noflCTaBjiaa 

f \ 


_ m, - m. 

BBipajKeHue fljia ycKopeHHa, nojiynnM: T = m 1 g + —-- -g ; 

ynpoipeHHa: V m 2 + m l J 


nocjie 


T= 2m 1 m 2 g_ 
m 1 +m 2 

Cnjia HaTHJKeHiiH hhth, Ha kotopoh noflBemeH 6 jiok: 

T -o T _ 4 "V n 2 g ' 

M 6ji 

m l +m 2 


^ m-m, m 2m,m 0 g m 

Omeem: a = - l -g; T 1 =T 2 =—; T 6ji 


m 0 +m, 


m, + 


4 mjn 2 g 
m 1 +m 2 


1 -M ypOBeHb C/IOKHOCTU 

20.53. Ha o^hom KOHpe HeBecoMon HepacTajKHMon BepeBKH, ne- 
pe6pomeHHOH nepe3 Heno/jBHJKHBiH 6 jiok, bhcht rpy3 Mac- 
COH 7 Kr. C KOTOPOH CHJIOH HaflO THHyTB 3a CBOÓOflHBIH 
KOHen; BepeBKH, hto6bi rpy3 noflHHMajica c ycKopeHHeM 
1,2 m/c 2 ? ycKopeHHe CBoSoflHoro nasenna g = 9,8 m/c 2 . 


2-m ypoBeHb cjiokhoctm 


20.54. 


K KOHpaM HeBecoMoro HepacTaatHMoro no^Beca, nepeópo- 
meHHoro nepe3 HenoflBHJKHBiń 6jiok, npnKpenjieHBi rpy3Bi 
Maccoń 2 Kr h 2,1 Kr. OnpeflejiHTe, c KaKHM ycKopeHHeM 
SygyT flBnraTBca rpy3Bi, a TaKace cnjiy HaTaaceHHa BepeB¬ 
KH. TpeHneM b SjiOKe mojkho npeHeSpenB. 
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20.55. Ha KOHn;ax hhth, nepeSpomeHHOH nepe3 HenoflBHJKHbiń 
6 jiok, noflBemeHti rnpbKH Maccoń 11 r h 13 r. Kor^a rnpb- 
kh OTnycTHJiH, cncTeMa npHinjia b flBHJKeHHe c ycKopeHH- 
eM 81,8 cm/c 2 . OnpeflejiHTe no bthm flaHHbiM ycKopemie 
cBo6o,a;Horo nafleHHa. 

20.56. K KOHpaM hhth, nepeSpomeHHoń nepe3 HenoflBHJKHbiń 
6jiok, noflBemeHbi rpy3HKH Maccoń 1 kt h 6 Kr. Onpefle- 
jniTe Bec KajKfloro rpy3HKa bo BpeMH flBHJKeHHH. 


20.57. 


K KOHpaM BepeBKH, nepeSpomeHHOH nepe3 HenoflBHJKHbiń 
6 jiok, no/iBenieHbi rpy3HKH Maccoń 600 r h 400 r. Onpe/je- 
jniTe CKopocTb hx flBHJKeHHa nepe3 2 c nocjie Hanajia sbh- 
JKeHHH. C KaKOH CHJIOH BepeBKa flSBHT Ha ÓJIOK? TpeHHeM 
b 6jiOKe mojkho npeHeSpenb. 


20.58. Ha KOHn;ax tohkoh hhth, nepeSpomeHHoń nepe3 He- 
noflBHJKHbiń 6jiok, noflBecHJiH Ha o/];hoh BbicoTe flBa rpy- 
3HKa pa3Hoń Maccbi. Hepe3 2 c nocjie Hanajia flBHJKeHHH 
paccTOHHHe MeJKfly hhmh cocTaBJiajio 48 cm. Onpe,a;ejiH- 
Te Maccy 6 ojiee Timejioro rpy3HKa (m 2 ), ecjrn Macca 60 - 
jiee jierKoro paBHa 100 r. TpeHHeM b 6jiokc mojkho npe- 
He 6 penb. 


20.59. 


/(Ba Tejia Maccoń m 1 = 0,2 Kr h m 2 = 0,3 Kr, CBH3aHHbie 
MeJKfly co6oń HeBecoMoń hhtbio, jieJKaT Ha rjiaflKoń ro- 
pH30HTajibHoń noBepxHOCTH. C KaKHM ycKopeHHeM 6ya;yT 
ABHraTbCH Tejia, ecjin k Teny m 1 npnjiojKHTb cnjiy 2 H? 
C KaKoń CHJioń HaTiirHBaeTCH npn stom hhtb, KOTopaa hx 
CBH 3bIBaeT? 





m n 








20.60. Kan H3MeHHTca otbct (cm. ycjioBHe npefflbmymeń sawann), 
ecjrn Ty 5Ke cnjiy npHJioJKHTb k flpyroMy Teay? 


20.61. 


/(Ba Spycna Maccoń m^O.2 Kr h m 2 = 0,4 Kr CBH3aHbi 
HeBecoMoń hhtbio h JieJKaT Ha ropn30HTajibHoń noBepxHOC- 
th (cm. pncyHOK k 3aflane 20.59). C Kanoń cnjioń, npnjio- 
jKeHHoń napajuiejibHo noBepxHOCTH, mojkho TimyTb nepBoe 
Tejio, hto6bi hhtb, KOTopaa BbiflepjKHBaeT ycHJine 8 H, He 
pa3opBajiacb? H3M6hhtch jih otbct, ecjin npnjiojKHTb cnjiy 
k flpyroMy Tejiy? TpeHHeM mojkho npeHeSpenb. 
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20.62. 


Kor,a;a flBa Tejia (cm. pncyHOK k 3a,o;aHe 20.59) thhyt ro- 
PH30HTaJIBHO BnpaBO, TO CHJia HaTHJKeHHH HHTH, KOTOpaH 
cBH3biBaeT Tejia, paBHa 24 H, a KOiyja c toh nce chjioh th- 
HyT BJieBo, to CHJia HaTHHceHHH paBHa 12 H. Kanyio cnjiy 
npHKJiaflBiBajiH k Tejiy? 


20.63. 


Ha ropH30HTajiBHoń noBepxHOCTH jiejKaT flBa OpycKa, 
cBH3aHHBie Memfly coSoh hhtbk) (cm. pncyHOK k 3aflane 
20.59), Maccoń tti 1 = 200 rn m 2 =300 r. K npaBOMy 6pyc- 
Ky npHKJiaflBiBaiOT cnjiy 1 H, a k jieBOMy — 0,6 H. Onpefle- 

JIHTe CHJiy HaTHJKeHHH HHTH H yCKOpeHHe, C KOTOpBIM flBH- 

HcyTca SpycKH, ecjiH TpeHiieM mojkho npeHeSpena. 


20.64. 


flBa Tejia, Mąceni kotopbix m 1 = 1 nr h m 2 = 0,5 Kr, 
CBH3aHHBie MejKfly co6oń hhtbk), thhyt no ropH30HTajiBHoń 
noBepxHOCTH, npHKJiaflBiBaa CHJiy 9 H (cm. pncyHOK). Onpe- 
flejiHTe ycKopeHHe flBHJKemiH Teji h cnjiy HaTHHceHHH hhth 
BO BpeMH flBHJKeHHH, eCJIH K03(|)(J)HLi;HeHT TpeHHH Teji 0,5. 


20.65. 


BpycoK Maccoń 500 r flBHHceTCH no,fl; fleńcTBHeM rpy3HKa 
Maccoń 200 r c ycKopeHHeM 0,2 m/c 2 (cm. pncyHOK). Onpe- 
flejiHTe K03(J)(ł)HH;HeHT TpeHHH MejKfly rpy3HKOM h noBepx- 
HOCTBIO CTOJia. 



K 3adaue 20.64 K 3adane 20.65 

20.66. Ha rjiaflKOM CTOJie JiencaT CBH3aHHBie Mencfly co6oń Tejia, 
MaCCBI KOTOpBIX Tlij = 200 T H 77l 2 = 300 T (CM. pHCyHOK). 
K Tejiy m 1 na hhth, nepeKHHyToń nepe3 HenoflBHHCHBiń 
6jiok, 3aKpenjieHHBiH Ha Kpaio CTOJia, noflBemeH rpy3HK 
Maccoń 7n = 100 r. OnpeflejniTe ycKopeHHe, c kotopbim 
flBHHcyTCH Tejia, a TaKJKe cnjiy HaTHJKeHHH hhth. TpeHH- 
eM mojkho npeHeSpenB. 



99 



































£*ahok 


20.67. PemiiTe npeflBiflymyio sagany npn ycjiOBHH, hto 
K 03(})(})HIi;HeHT TpeHHH flJIH 060 HX TejI OflHHaKOB h paBeH 

0,14. 

3-m ypoBeHb c/io>khoctm 

20.68. Hepe3 HenoflBHJKHBiń 6jiok nepeSpomeHa hhtb, k KOHpaM 
KOTopoii noflBemeHBi rpy3HKH Maccoń no 200 r KajKflBiń. 
Ha o/i;hh H3 hhx KJia/jyT MajieHBKHń KyÓHK Maccoń 20 r. 
OnpeflenHTe ycKopeHne, c kotopbim 6y,a;yT flBHraTBca rpy- 

3HKH, CHJiy HaTHJKeHHH HHTH H CHJiy, C KOTOpOH HHTB 

flaBHT Ha Sjiok. TpemieM b SjiOKe mojkho npeHeSpenB. 

20.69. Ha HenoflBHJKHOM Ojione ypaBHOBemeHBi flBa rpy3HKa 
Maccoń no 100 r KajKflBiń. Kanoń MaccBi rpy3HK cjiefly- 
eT nojioJKHTB Ha oflHH H3 rpy30B, htoObi CHCTeMa npunuia 
b flBHJKeHne c ycKopeHneM 0,2 m/c 2 ? 

20.70. Hepe3 HenoflBHjKHBiń 6jiok nepeSpomeHa HeBecoMan He- 
pacTHjKHMaa hhtb, k KOTopoń npHKpenjieHBi, KaK no- 
Ka3aHo Ha pncyHKe, Tpn 0flHHaK0BBix rpy3HKa Maccoń 
m. = 300 r KajK^Biń. OnpeflejiHTe ycKopeHne, c kotopbim 
6y,u;yT flBHraTBCH rpy3HKH, h CHJiy HaTHjKeHHH hhth Me:ac- 
fly HHMH. 

20.71. Ha ropH30HTajiBHoń noBepxHOCTH jiejKHT flocna Maccoń 
6 Kr, a Ha Heń OpycoK Maccoń 2 Kr, KaK noKa3aHo Ha pn- 
cyHKe. Kor,a;a flocny CTajiH THHyTB c ropH30HTajiBHO Ha- 
npaBJieHHoń cnjioń, paBHoń 60 H, bch CHCTeMa npHnuia 
b flBHjKeHne. Onpe,a;ejiHTe ycKopeHne flBHjKemiH Spycna ot- 
HOCHTeJIBHO flOCKH, eCJIH K03(})(})HH;HeHT TpeHHH MeJKfly flo- 
CKoń h noBepxHOCTBio cocTaBJiaeT 0,2, a MeJKfly SpycKOM 

h floCKoń 0,35. 




K 3adane 20.70 K 3adaue 20.71 
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20.72. 


Tpy3 Maccoń 20 Kr, KOTopbiń pacnojioJKeH Ha HaKJioHHoń 
njiocKOCTH, npHBH3aH k OflHOMy KOHpy iHHypa, nepeOpo- 
meHHoro nepe3 6jiok, yKpenjieHHbiń Ha BepniHHe HaKJiOH- 
hoh njiocKOCTH. K flpyroMy KOHpy Toro jKe niHypa nofl- 
BemeHo Tejio Maccoń 4 Kr. C KaKHM ycKopeHueM 6y/i;yT 
flBHraTBca Tejia, ecjin yroji HaKJioHa njiocKOCTH paBeH 30°, 
a K09(łxł> H H; HeHT TpeHHH cocTaBJiaeT 0,2? 


20.73. 


Tpy3 Maccoń m c noMombio hhth, nepeOpomeHHoń ne- 
pe3 6jiok, THHeT no HaKJioHHoń njiocKOCTH rpy3 Tanoń nce 
Maccbi. Onpe/i;ejmTe KOBcjKjjHpneHT TpeHHH, ecjin rpy3bi 
flBHJKyTca c ycKopeHHeM 2,2 m/c 2 , a HaKJiOHHaa njiocKOCTb 
o6pa3yeT c ropH30HTOM yroji 30°. 


20.74. 


BpycoK Maccoń 3 Kr flBHJKeTca no HaKJioHHoń njiocKOCTH 
nofl fleńcTBneM rpy3a Maccoń 2 Kr, CBH3aHHoro c SpycKOM 
HeBecoMoń HepacTHjKHMoń hhtbio, nepeOpomeHHoń nepe3 
HenoflBHHCHbiń 6jiok, 3aKpenjieHHbiń Ha BepmiiHe HaKJiOH- 
Hoń njiocKOCTH. Kanaa CHJia fleńcTByeT Ha ocb Ojiona, ecjin 
HaKJioHHaa njiocKOCTb o6pa3yeT c ropn30HTOM yroji 30°? 
TpeHHeM mojkho npeHeOpenb. 


20.75. 


Ha BepmuHe flByx HaKJioHHbix njiocKOCTeń c yrjiaMH Ha- 
KJioHa a = 30° 3aKpenjieH 6 jiok, nepe3 KOTopbiń nepeńpo- 
rneHa HeBecoMaa HepacTHjKHMaa hhtb. K KOHpaM hhth 
npHKpenjieHbi flBa rpy3HKa, Maccbi KOTopbix m 1 = 2 Kr 
h m 2 = 1 Kr. OnpeflejiHTe ycKopeHne, c kotopbim flBHJKyT- 
ch Tejia, ecjin TpeHHeM mojkho npeHeOpenb. 


20.76. 


Ha BepniHHe flByx HaKJiOHHbix njiocKOCTeń c yrjia- 
mh HaKJioHa a = 30° h (3 = 60° 3aKpenjieH Sjiok, nepe3 
KOTopbiń nepeOpomeHa HeBecoMaa HepacTsuKHMaa hhtb. 
K KOHpaM hhth npHKpenjieHbi ^Ba rpy3a, Maccbi kotopbix 
m 1 = 3 Kr h to 2 =4 Kr (cm. pncyHOK). Onpe/jejiiiTe ycKO- 
peHHe, c KOTopbiM flBHJKyTca Tejia, ecjin KoatJjtJumHeHTbi 
TpeHHH o6oHX OflHHaKOBbi: |i = 0,15. 



20.77. 


PeniHTe npeflbiflyipyio 3aflany npn ycjioBHH, hto m 1 = 4 Kr, 
a m 2 = 3 Kr. 


101 























01 AMCMC 


21. CTATMKA 


llpiiMepbi peujeHua 33flaM 

3 ap;aHa 1 . OflHopoflHBiń CTepjKeHB Maccoń m h ajihhoh ^ nofl- 
BecHJiH b To^Ke C Ha flByx BepeBKax AC h BC OflHHaKOBOH ajihhbi l 
(cm. pncyHOK). OnpeflejiHTe HaTajKem-ie BepeBOK. 


ffCLHO'. 

m 

K 

i 

T — ? 


Pemenue 

C 



Ha CTepjKeHb fleńcTByiOT cnjia TancecTH (mg) h ^Be chjibi HaTa- 
jKeHHa BepeBOK (Ti h Ti), oflHHaKOBBie no MOflyjiio (| T\ | = | Ti | = T), 
nocKojiBKy CTepjKeHb AB oflHopoflHBm h ero cnjia THJKecTH npHjioaceHa 
k HeMy nocepeflHHe. 

CTepnceHB HaxoflHTca b paBHOBecHH, cjieflOBaTejiBHO, 

mg + Ti + Ti = 0. 

CnpoeKTupyeM BeKTopBi Ha KOopflHHaTHyio ocb OY, KOTopyio 
HanpaBHM BepTHKajiBHO BBepx. 3anHcaHHoe HaMH ypaBHeHHe b npo- 

wig 

eKpaax 6y,o;eT hmctb bh,o;: 2Tcosą-mg = 0, OTKy,zi;a T = -. 

2cos<p 


no pncyHKy onpeflejiHM cosip = - 


f - 


4 


41 - L 


h nocjie 


l 21 

no/jCTaHOBKH b BBipajKeHiie ajih onpeflejieHHH chjibi HaTHJKeHHH T 
nojiyHHM: 

mgl 


T = 


4 


41 -T 


Omeem: cnjia HaTHJKeHHH BepeBOK T = 


mgl 


4 


4 T-i: 
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3anaHa 2. OnpeflejiHTB nojiojKeHHe peHTpa TimecTH oflHopoflHoń 
Kpyrjioń njiacTHHti pa^nycoM R, b kotopoh BBipe3ajiH KBa,o;paTHoe 
oTBepcTHe co CTopoHoń Z = R/3 TaK, KaK noKa3aHO Ha pucyHKe. 


/(flKo: 

R 

l=« 

3 


x — ? 


Peiuenue 



BBipe3aHHBiń KBaflpaT mbicjichho homccthm Ha ero SBiBmee Mecro, 
h BoccTaHOBJieHHyio njiacTHHy 3aKpenHM b Tonne O Ha ropH30HTajiB- 
HOH OCH. 

IljiacTHHa ypaBHOBemeHa, noaTOMy paBHOfleńcTByiomaH chji, npn- 
ji05KeHHBix k Hen, flojiHCHa paBHHTBca Hyjiio: 

Mg + mg + N- 0. 

CorjiacHO npaBHJiy momchtob cyMMa momchtob Bcex chji othoch- 
TejiBHO och O TOHce flojijKHa paBHHTBCH Hyjiio: 


-Mgx + mg — = 0 . 
2 


OTCiOfla: 


x = 


mgl ml 


( 1 ) 


2 Mg 2 M 

IlycTB h — TojiipHHa njiacTHHBi, p — hjeothoctb BeipecTBa 
KOToporo OHa H3roTOBJieHa. Tor^a Macca KBaflpaTHoń nacTH: 


H3 


m = pl 2 h 


pR ż h 

9 


Maccy ocTajiBHoń njiacTHHBi HańfleM KaK pa3HOCTB MejKfly Maccoń 


pejiOH njiacTHHBi h Maccon KBaflpaTHOH nacTH: 

M = p nR 2 h - p l 2 h = ph(nR 2 -l 2 ). 

Ił 

y^TeM, hto corjiacHO ycjiOBmo 1 = —. Toiyja: 

3 

,, 2 R 2 , pR 2 h(9n-l) 

9 9 
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IIofflCTaBHB b c|)opMyjiy (1) BBipajKeHHH fljia m h M, nojiynHM: 
pR 2 hR-9 _ R 
~ 9-3-2pR 2 h(9n-l) ~ 6(9ti-1) ' 

Omeem: x =-—-. 

6(9n-l) 


1 -fi ypOBeHb c/io>khoctii 


21 . 1 . 


KaKHMH MoryT 6bitb HanSojiamee h HaHMeHbinee 3 Hane- 
hhh paBHO/jencTByiomeH chji 60 H h 40 H? 


21.2. MomeT jih paBHOfleńcTByioin;aa chji 12 H h 18 H hmctb 3Ha- 
neHHe: a) 5 H; 6) 15 H; b) 32 H? Ot nero bto 3aBHCHT? 


21.3. KaK cjieflyeT npHJiosKHTb k Tejiy Tpn cnjibi: 1^=4 H, 
F 2 =6 h H F 3 = 10 H, — HTOÓbl TejIO HaXOflHJIOCb B co- 
CTOHHHH paBHOBeCHH? 


? 21.4. 


MajibHHK, flBHraacb paBHOMepHO, TjmeT 3a BepeBKy caH- 
kh. Kanaa cnjia ypaBHOBeniHBaeT cnjiy TpeHHH caHOK? 


? 21.5. 



Ha30BHTe BHflbi paBHOBecHa rnapHKa ajih cjiynaeB, H3o6pa- 
jKeHHbix Ha pncyHKe. 

B KaKOM paBHOBecHH HaxoflHTca KaHaToxofleu;? 

HańflHTe momchtm chji, H3o6paJKeHHbix Ha pncyHKe, ecjin 
\Fi | = 20 H, Fi | = 50 H, a l x = 0,55 m, l 2 = 0,22 m. By- 

fleT JIH 3T0 TejIO B paBHOBeCHH? 



K 3adane 21.5 


K 3adane 21.7 


21.8. CpaBHHTe MOMeHTbi chji, H3o6paJKeHHbix Ha pncyHKe, ecjrn 
Fi =1,5 Fi . ByfleT jih sto Tejio b paBHOBecHH? 


r~ 

i r - 

i i rn 

y 

* L 

* 

A * 


104 



































£*ahok 


21.9. K pbmary noflBemeHbi rpy3bi Maccoń 15 Kr h 25 Kr. 

miena, k KOTopoMy noflBemeH OojibiHiiń rpy3, — 32 cm. By- 
fleT jih pbmar b paBHOBecHH, ecjrn: a) fljiHHa BToporo njieaa 
paBHneTca 53 cm; 6) fljiima pbmara cocTaBJiaeT 86 cm? 


21 . 10 . 


IIjieaH pbmara, HaxoflHm;erocH b coctohhhh paBHOBecna, 
HMeiOT fljiHHbi 0,4 m h 30 cm. K KopoTKOMy njieay npnjio- 
aceHa b BepTHKajibHOM HanpaBJieHiiH cnjia 120 H. Kanaa 
CHjia npnjioJKeHa b BepTHKajibHOM HanpaBJieHHH k ajihh- 
HOMy njieay? Maccoń pbmara mojkho npeHeSpeab. 


21 . 11 . 


K npaBOMy njieay pbmara fljiHHoń 26 cm npnjiojKeHa cnjia 
750 H. KaKaa cnjia npnjiojKeHa k jieBOMy naeay, fljiHHa 
KOToporo 39 cm, ecjin pbmar HaxoflHTCH b coctohhhh paB- 
HOBecna? Maccoń pbmara mojkho npeHeSpeab. 


21 . 12 . 


K JieBOMy njieay pbmara, KOTopbiń HaxoflHTCH b coctohhhh 
paBHOBecna, npHjioaceHa cnjia 75 H, a k npaBOMy — 180 H. 
KaKyio flJiHHy HMeeT jieBoe njieao, ecjin fljiHHa npaBoro nne- 
aa paBHa 15 cm? Maccoń pbmara mojkho npeHeOpeab. 


21.13. 


Cnjia, KOTopaa fleńcTByeT Ha KOHep fljiHHHoro njieaa 
pbmara, HaxoflHiperoca b coctohhhh paBHOBecna, paBHa 
150 H, a cnjia, KOTopaa peńcTByeT Ha KOHep KopoTKoro 
njieaa, cocTaBJiaeT 900 H. OnpepejiHTe fljiHHy KopoTKoro 
njieaa, ecjin fljiHHHoe njieao HMeeT fljiHHy 1,2 m. Maccoń 
pbmara mojkho npeHe6peab. 


21.14. 


Macca rpy3a m 1 cocTaBJiaeT 15 Kr (cm. pncyHOK). Onpepe- 
jiHTe Maccy BToporo rpy3a, ecjin pbmar ypaBHOBemeH. Mac¬ 
coń pbmara mojkho npeHeSpeab. 


21.15. 


Ha KOHpax opHopoflHoro CTepjKHa, H3o6paJKeHHoro Ha pn- 
cyHKe, noflBemeHbi flBa rpy3a. Bec BToporo rpy3a cocTaB- 
jiaeT 54 H. Kanoń Bec HMeeT nepBbiń rpy3, ecjin pbnar 
HaxofliiTca b cocToaHHH noKoa? Maccoń pbmara mojkho 
npeHeSpeab. 


CZK 


□ m 2 


LZ\m 1 


□ZK 


K 3adane 21.14 


K 3adaue 21.15 


21.16. 


Bec rpy3a cocTaBJiaeT 63 H. KaKyio cnjiy cjieflyeT npnjio- 
acHTb b TOHKe A (cm. pHcyHOK), hto6bi pbmar 6biJi ypaB¬ 
HOBemeH? Maccoń pbmara mojkho npeHeSpeab. 
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21.17. Kaicyio cnjiy cjie^yeT npnjioJKHTB b TOHKe A h b KaKOM Ha- 
npaBJieHHH, htoSbi ptraar (cm. pncyHOK) 6biji b paBHOBe- 
chh? Macca noflBemeHHoro k painary rpy3a 500 Kr. Mac- 
coh pBinara mojkho npeHeSpenB. 



K 3adaue 21.16 K 3adaue 21.17 


2-M ypOBGHb C/10>KH0CTM 

? 21.18. M05KH0 JIH HaTHHyTB BepeBKy r0pH30HTaJIBH0 TaK, hto6bi 

OHa He npoBHcajia? 


21.19. IIoneMy chjibho 3aKpyneHHBie ranKH Jierne OTKpyHHBaTB 

flJIHHHBIM KJIH3HOM? 


21.20. IIoneMy pa3MaTBiBaTB hhtb c nojraoił KaTyiHKH jierne, neM 

C KaTyHIKH, Ha KOTOpOH HHTB nOHTH 3aKOHHHJiaCB? 


21.21. IIoneMy Besymne KOJieca TpaKTopa HMeioT 3HanHTejiBHo 
Sojibhihh flnaMeTp, HeM Beflymne KOJieca aBTOMoSnjia? 


21.22. IIoneMy pyKOH, corHyTOH b jiOKTe, mojkho noflHHTB 3Ha- 
HHTejIBHO 60 JIBIHHH rpy3, HeM BBITHHyTOH pyKOH? 


? 21.23. M05KeT JIH yflepjKaTBCH B paBHOBeCHH HipHK, KOTOpBIH BH- 

cht Ha BepeBKe AB (cm. pncyHOK), ecjin cnjia TpeHHH ot- 
cyTCTByeT? 


A 



? 21.24. 


IIo rpyHTOBOH yxa6ncTOH flopore e^yT flBa rpy30BHKa: 
oflHH c flpoBaMH, flpyroń c KaMeHHBiM yrjieM. y KOToporo 
H3 HHX pHCK OnpOKHHyTBCH BBIHie, ecjin MaCCBI rpy30BH- 
KOB OflHHaKOBBI? 
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? 21.25. 


KaKOH aBTOMOÓHJIB — rpy30B0H HJIH JierKOBOH — 10- 
JKeT c Sojitmeń ckopoctbio flBiiraTBCH Ha noBopoTe? IIo- 
neMy? 


21.26. 


IIoneMy TaHKepbi nocne pa3rpy3KH 3anojiHHioT bo^oh? 
OSocHyńTe cboh OTBeT. 


21.27. 


IloneMy cocHOBBie Jieca CHJiBHee noBpejKflaiOTCH yparaHa- 

MH, HeM ejIBHHKH? 


21.28. 


HańflHTe paBHOfleńcTByiorpyio chji, H3o6pa5KeHHBix Ha 
pncyHKe, h ee npoeKpHH Ha KOop/jHHaTHBie och, ecjin 


Fi 1 = 100 H, |f 2 | = 50V3 H, |f 3 | = 50 H. 


21.29. 


HańflHTe paBHOfleńcTByiorpyio chji, H3o6pa5KeHHBix Ha 
pncyHKe, h ee npoeKpHH Ha KOop/jHHaTHBie och, ecjin 
| Fi | = 50 H, |f 2 | = 100 H, |f 3 | = 60 H, |f 4 | = 200 H, 
a = 30°, (3 = 60°. 


21.30. 


IIIapHK MaccoS 600 r h flnaMeTpoM 10 cm noflBemeH Ha He- 

BeCOMOH HepaCTHJKHMOH HIITH flJIHHOH 8 CM, OflHH KOHeii; 

kotopoh npHKpenjieH k CTeHe. C KaKoii chjioh rnapHK ,o;a- 
bht Ha CTeHy? 


21.31. 


OnpeflejiHTe chjibi, KOTopaie fleiłcTByioT Ha CTepjKeHB AC 
h Tpoc BC, ecjin Macca noflBemeHHoro mapa 80 Kr, 
fljiHHa CTepjKHH AB = 1 m, a fljiHHa Tpoca BC = 1,2 m 
(cm. pncyHOK). BecoM CTepjKHH h Tpoca mojkho npeHe- 
6penB. 




K 3adaue 21.28 


K 3adane 21.29 



K 3adane 21.31 
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21.32. OnpeflejiHTe chjim ynpyrocTH, KOToptie B03HHKaioT b CTepjK- 
hhx AC h BC (cm. pncyHOK), ecjiH Macca rpy3a 50 Kr, 
a yroji a = 45°. BecoM CTepjKHeń mojkho npeHeSpenB. 

21.33. rpy3 Maccoń M = 10 Kr ypaBHOBemeH flByMH flpyrHMH rpy- 
3aMH Maccoń m 1 u m 2 , npuneM m 1 = 18 Kr (cm. pncyHOK). 
OnpeflejiHTe Maccy rpy3a m 2 h yroji a. 




21.34. K KOHpaM jierKoro o/jHopoflHoro CTepjKHH, fljiiiHa kotopo- 
ro 2,5 m, noflBemeHbi rpy3Łi, Maccti kotopłix ^=18 Kr 
h m 2 = 54 Kr. Ha KaKOM paccToaHHH ot cepeflHHbi CTepjK- 
H3 floJKKHa 6 bitb onopa, hto6bi CTepjKeHB HaxoflHJica b paB- 

HOBeCHH? 

21.35. CTepjKeHB, k KOHpaM KOToporo noflBemeHBi rpy3HKH Mac¬ 
coń 500 r h 700 r, Haxo,zi;HTca b paBHOBecHH, ecjin paccTo- 
sHne ot onopBi flo cepeflHHBi CTepjKHH cocTaBjiaeT 8 cm. 
OnpeflejiHTe flJiHHy CTepjKHH. Maccoń CTepjKHH mojkho 
npeHeOpeaB. 

21.36. KaKyro Maccy m 3 HMeeT TpeTHń rpy3 (cm. pncyHOK), ecjiH 
MaccBi nepBBix flByx cocTaBJiaK)T m 1 = 7 Kr h m 2 = 3,5 Kr? 
Pbiaar HaxoflHTca b coctohhhh paBHOBecna; ero Maccoń 
mojkho npeHeSpeaB. 

21.37. Pbiaar, H3o6pajKeHHBiń Ha pncyHKe, HaxoflHTca b coctoh- 
hhh paBHOBecna. OnpeflejiHTe ero Maccy, ecjin MaccBi rpy- 
3hkob paBHBi m l =A Kr h m 2 = 2,5 Kr. Maccoń pBiaara 
mojkho npeHeSpeHB. 


O 



/raj m 2 m a 


O 


m 


A 


LD m 2 


K 3adaue 21.36 


K 3adaue 21.37 
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21.38. Kanaa cnjia F ypaBHOBeniHBaeT rpy3, Macca KOToporo 
m = 8 Kr (cm. pncyHOK)? Maccoń pbinara mojkho npeHeSpeat. 



21.39. 


K pbinary npnKpenjieHbi rpy 3 HKH Maccoń no 100 r Tan, 
KaK noKa 3 aHO Ha pncyHKe. OnpeflejiHTe noKa 3 aHHH flHHa- 



21.40. 


OflHopoflHaa OajiKa fljmHon 4 m n BecoM 4000 H no^nepTa 
Ha paccTOHHHH 1,9 m ot ee npaBoro KOHpa. Ha KaKOM pac- 
CTOHHHH OT JieBOTO KOHpa flOJIJKeH CTaTb Ha SajIKy MajIbHHK 
Maccoń 40 Kr, htoOm 6ajiKa SbiJia b coctohhhh paBHOBecna? 


21.41. 


K KOHpaM CTepsKHH, Macca KOToporo 5 Kr, a fljiHHa — 
60 cm, noflBemeHbi rpy3bi Maccoń 20 Kr n 5 Kr. r,a;e Ha/jo 
3aKpennTb noflBec, hto6bi CTepnceHb 6biji b paBHOBecnn? 


21.42. ,n,Ba OflHopoflHbix mapa, Maccbi kotopbix paBHbi cootbct- 
CTBeHHo 10 Kr n 12 Kr, a paflnycbi — 4 cm n 6 cm, co- 

eflHHHJIH OflHOpOflHbIM CTepjKHeM MaCCOH 2 Kr H flJIHHOH 
10 cm TaK, hto peHTpbi HiapoB jiejKaT Ha npoflojiHceHHH 
och CTepjKHH. Tfle Haflo 3aKpenHTb noflBec, hto6bi CHCTe- 
Ma 6buia b coctohhhh paBHOBecHH? 


21.43. 


5Kejie3HbiH jiom Maccoń 10 Kr h ajihhoh 1,5 m jicjkht 
Ha nrpHKe, BbiCTynaa 3a ero jieBbiń Kpań Ha 40 cm h Ha 
60 cm — 3a npaBbiń Kpań. Kanyio cnjiy Heo6xo,zi;HMO npn- 
jiOHtHTb, htoSbi noflHHTb jiom: a) 3a jieBbiń KOHen;; 6) 3a 
npaBbiń KOHen;? 
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21.44. BpeBHO ajihhoh 3 m h Maccoń 100 Kr noflHHMaioT c noMo- 
iptio flByx KaHaTOB. OnpeflejiHTe chjiłi HaTHJKeHHH KaHa- 
tob, ecjiH ohh 3aKpenjieHbi Ha paccTOHHHH 0,3 m h 1,2 m 
OT KOHPOB OpeBHa. 


21.45. 


Ha Baji AC Maccoń 5 Kr Ha^ejin ihkhb B Maccoń 15 Kr, 
KaK H3o6pajKeHO Ha pncyHKe. Kanne chjiłi fleńcTByioT Ha 
nofliiiHnHHKH A h C, ecjra AC = 1 M, BC = 30 CM? 


21.46 . C KaKOH CHJIOH flaBHT BaJI MaCCOH 8 Kr, H306paHCeHHŁIH Ha 
pncyHKe, Ha noflmimHHKH A h B, ecjiH Ha Bajiy 3aKpen- 
jieH ihkhb C Maccoń 30 nr, a AB = 80 cm, BC = 20 cm? 



U 

u n 

n A 

« n c| 


K 3adav.e 21.46 


21.47. 


flBa OflHopoflHŁix mapa oflHHaKOBoro pa^nyca coefliiHeHŁie 
B TOHKe COnpHKOCHOBeHHH. MaCCa OflHOrO H3 HiapOB BflBOe 
OojibHie Maccbi flpyroro. OnpeflejiHTe nojiojKemie peHTpa 
THJKeCTH flByX HiapOB. 


21.48. ^Ba mapa oflHHaKOBoro oS^eMa, phhkobbih h ajnoMHHHeBbiń, 
CKpenjieHbi b tohkc conpHKOCHOBeHHH. HańflHTe nojiOHceHHe 
peHTpa THJKeCTH CHCTeMbl «Byx ruapoB. 


21.49. ^Ba MeflHbix mapa coeflHHeHbi b TOHKe conpHKOCHOBe- 
hhh. OnpeflejiHTe nojioJKeHne peHTpa TuncecTH flByx ma- 
poB, ecjiH H3BecTHO, hto pa^nyc OflHoro H3 hhx BTpoe 6ojIb- 
me, neM flpyroro. 


3-0 ypoBeHb c/io>khoctm 


? 21.50. 


fljia nero KOHbKoSeJKpbi, pa3roHHHCb, pa3MaxHBaioT pyna- 

MH? 


21.51. 


noneMy TopM03a b aBTOMo6HJiax h BejiocHneflax CTaBHT Ha 
3aflHne, a He Ha nepeflHHe KOJieca? 
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? 21.52. IIo^eMy He onpoKHflBiBaiOTCH jikjjibkh no/jBecHon to¬ 

pora? 


21.53. 


Ha BepiHHHe nojiymapna jieacnT b ropn30HTajiBHOM nojio- 
aceHHH TOHeHBKaa jiHHenKa. Kanon bha paBHOBecHH Ha- 
SjiraflaeTCH b 9tom cjiynae? 


21.54. 


OnpeflejiHTe chjibi, KOTopBie flencTByioT Ha Tary AB h yno- 
ciiHy BC KpoHiHTeńHa ABC, H3o6paJKeHHoro Ha pncyHKe, 
ecjiH Macca noflBemeHHoro b tohkc B rpy3a 10 Kr. H3Becr- 
ho TaKHce, hto AB = 60 cm, BC= 80 cm, AC = 40 cm. Mac- 

cemh SajiKH h yKOCHHBi npeHeOperHTe. 



21.55. 


KoHen; Sajinn /yinHoii 4 m h Maccon 1 t noflflepjKHBaeT- 
ch 5Kejie3Hoń THroń AB, KaK 9 to noKa3aHo Ha pncyHKe. 
OnpeflejiHTe flnaMeTp Tara, ecjin flonycraMoe HanpaJKeHne 
cocTaBJiaeT 98 Mna; AC = 3 m. 


21.56. 


Hhjkhhh KOHen; oflHopoflHoro CTepacHa AC Maccon 3 Kr, 
yflepjKHBaeMoro b coctohhhh paBHOBecna ropn30HTajiBHon 
pacTHJKKoń BC, KaK 9to noKa3aHo Ha pncyHKe, npnnpe- 
njieH k mapHnpy TaK, hto yroji BAC = 45°. OnpeflejinTe 
cnjiy HaTHJKeHna pacTHjKKn BC, a Tanace cnjiy peaKpnn 
mapHnpa n ee HanpaBJieHne. ycKopemie cBoóoflHoro nafle- 
hhh g = 9,8 m/c 2 . 
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21.57. CTpeMHHKa ctoht B03Jie CTeHBi. OnpeflejiHTe MaKCHMajiBHBiń 
yroji MeJKfly CTeHoń h CTpeMHHKoń, npn kotopom CTpeMHH- 
Ka eipe He 6yn;eT cocKajiB3BiBaTB, ecjin K03(łxf HI l IieHT Tpe- 
hhh Me^Kfly nojiOM h CTpeMHHKoS cocTaBJiaeT 0,45, a Menc- 
fly CTeHOH H CTpeMHHKOH TpeHIie OTCyTCTByeT. 

21.58. HeTBipexMeTpoBaa CTpeMHHKa Maccoń m = 10 Kr ctoht nofl 
yrjiOM a = 30° k CTeHe. Ko9(|>(ł)Hn;HeHT TpeHHH CKOJiBnce- 
hhh MejKfly CTeHoii h CTpeMHHKOH p 1 = 0,3, a MejKfly no- 
jiom h CTpeMHHKoii p 2 =0,5. OnpeflejiHTe BBicoTy, Ha ko- 
Topyio MOJKeT noflHHTBCH no CTpeMHHKe nejiOBeK Maccoń 
M = 50 Kr. 

21.59. Onpe/jejiHTe nojiojKemie peHTpa thjkccth oflHopoflHoń njiacTH- 
hbi, pa3MepBi h (|)opMa kotopoh H3o6pajKeHBi Ha pncyHKe. 


n 

100 MM 

o 


300 MM 


200 MM 


21.60. OnpeflejiHTe nojionceHHe peHTpa thjkocth oflHopoflHoń 
Kpyrjioń njiacTHHBi pa^nycoM R, H3 kotopoh BBipe3aH Kpyr 


R 

paflnycoM —, KaK noKa3aHo Ha pncyHKe. 


21.61. OnpeflejiHTe nojiojKeHHe peHTpa TjmecTH o,o;Hopo,zi;Hoń KBa- 
flpaTHOH njiaCTHHBI CO CTOpOHOH l, H3 KOTOpOH BBipe3aH 
l 

Kpyr paflnycoM —, KaK noKa3aHO Ha pncyHKe. 

4 




K 3adaue 21.60 


K 3adane 21.61 
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3AKOHbl COXPAHEHMfl B MEXAHMKE 


22. MMny/lbC. 3AK0H COXPAHEHMfl 
MMnyJlbCA 


flpuMep pemeHiin 3aflan 


Sagana. CHapafl, jieTeBimm ropn30HTajibHo Ha BbicoTe 30 m co 
CKO pOCTbK) 100 M/C, pa30pBajICH Ha flBa OfflHHaKOBbIX OCKOJIKa. OflHH 
H3 hhx nojieTeji BepTHKajibHo bhh3 co CKopocTbio 150 m/c. Ha icaKOM 
paccTOHHHH flpyr ot flpyra ockojikh ynajin Ha 3eMJiio? 


ffano: 
u = 100 

m 1 = m 2 



h = 30 m 

= 150 — 
c 

M 

£=10 — 
c 

l —? 


Peuienue 



flo B3pbiBa HMnyjibc cHapnfla cocTaBJMJi p = mv . nocjie B3pbiBa no 
3aKOHy coxpaHeHHH HMnyjibca cyMMapHbiił HMnyjibc flByx ockojikob aoji- 
JKeH OCTaTbCH TaKHM, KHKHM OH 6bIJI flO B3pbIBa, T. e. mv = WljUj + m 2 v 2 

m _ m _ 

hjih, c yneTOM ycjiOBHa: mv = —v 1 + —v 2 . 

CnpoeKTupyeM BeKTopni Ha icoopflHHaTHbie och ( OX HanpaBHM 
ropH30HTajibHO, OY BepTHKajibHo) h nojiynHM: 
mc cos a 

OX: mv = -^-, cjieflOBaTejibHO, 2o = i> 2 cosa; 

„„ _ m m 

OY: 0 = —— v i + — u 2 sina, Tor,a;a D^DjSina. 
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IlOCJie B3pBIBa OflHH OCKOJIOK, COrjiaCHO yCJIOBHIO, JieTHT BepTH- 
KajiBHO bhh3 h naflaeT nofl tohkoh B3pBiBa. Btopoh ockojiok JieTHT 
nos yrjioM a k ropn30HTy, no9TOMy ypaBHemie ero flBHjKeHHH no OY 

gt 2 

OyfleT HMeTB bha: h + v 2 sina-t —— = 0. ynHTBiBaa, hto u, = v 2 sin a , 

3annmeM nojiyneHHoe KBaflpaTHoe ypaBHemie b oSbihhom BEfle, yMHo- 
jkhb ero Ha 2: gt 2 —2v 1 t-2h = 0 , OTKyfla onpeflejiHM BpeMH nojieTa: 

v 1 + -y/u® +2 gh 
g 

IIo OX btopoh ockojiok flBHjKeTCH paBHOMepHO h ynafleT Ha pac- 
ctohhhh l ot tohkh nafleHHH nepBoro ocKOJiKa. TaKHM o6pa30M, 
paccTOHHHe MejKfly TOHKaMH nafleHHH ockojikob OyfleT onpeflejiHTBCH 
ypaBHeHHeM : 1 = x = v 2 cosu t = 2vt , a nocjie noflCTaHOBKH b 9to ypaB- 
HeHHe BBipaJKeHHH fljia BpeMeHii nojiyHHM KOHenHyio (|)opMyjiy: 

i=~[ v i + +2 ^)- 


npOBepHM eflHHHpBi: = 


V 

BBinojiHHM pacneTBi: {z} = -^^-|l50+ Vl50 2 + 210-30 j~6040. 


M M M-M 

— + J—^ + — 


= M • 


10 

TaKHM o 6 pa 30 M, l = 6040 m. 

Omeem: paccTOHHne Mencfly TOHKaMH nafleHHH ockojikob cocTaB- 
jineT l -6040 m. 


1 -M ypOBeHb CJIOIKHOCTM 

22.1. MoJKeT jih H3MeHHTBCH HMnyjiBc Tejia, ecjiH He H3MeHH- 
jihcb hh Macca Tejia, hh MOflyjiB ero ckopocth? 


22 . 2 . 


MomeT jih nejioBeK, ctoh Ha HfleajiBHo rjiaflKoń ropH30H- 
TajiBHOH noBepxHOCTH jiBfla, cflBHHyTBCH c MecTa, He ynn- 
paacB HHneM octpbim b Jiefl? 


22.3. 


KaK KOCMOHaBT MOJKeT B03BpaTHTBCH Ha KOpaSjIB, eCJIH 

$aji cjiynairao oóopBeTCH? 


22.4. 


Tejio, Macca KOToporo 3 Kr, flBHJKeTca co ckopoctbio 4 m/c. 
BBiHHCJiHTe HMnyjiBc Tejia. 


22.5. OnpeflejiHTe HMnyjiBc KaMHa Maccoń 120 r, kotopbih 6po- 
CHJIH CO CKOPOCTBIO 5 M/C. 


114 




















£*ahok 



22.9. 


22 . 10 . 


22 . 11 . 


22 . 12 . 


22.13. 


22.14. 


22.15. 


22.16. 


Man jieTHT co ckopoctbio 6 m/c. Bbihhcjiht 6 Maccy Maaa, 

, 0 Kr-M 

ecjin ero HMnyjiBc cocTaBJiaeT 4 ,2 -. 

c 

C KaKon ckopoctbio flBHJKeTca map Maccoń 63 r, ecjin hm- 

oi KrM o 

nyjiBc ero flBHaceHHa cocTaBJiaeT 21 - ! 

c 

C KaKOH CKOpOCTBK) flOJIJKeH 6BIJI 6bI flBHraTBCH JierKOBOH 
hbtomoóhjib, Macca KOToporo 1,5 t, hto6bi y Hero 6biji Ta- 
koh jKe HMnyjiBc, KaK y rpy30BHKa Maccoń 9 t, flBHJKyrpe- 
roca co ckopoctbio 54 km/h? 

OnpefleaHTe Maccy aiJipHKaHCKoro cjioHa, ecjin, flBnraacB 
CO CKOPOCTBIO 40 KM/a, OH HMeeT TaKOH 5Ke HMnyjIBC, KaK 
H 6-TOHHBIH KHT, flBHJKymuSca co ckopoctbio 27 km/h. 

TeaejKKa Maccoń 100 r flBHJKeTca co ckopoctbio 3 m/c. 
KaKoe 3 HaneHHe HMeeT ero HMnyjiBc? Kanoń HMnyjiBc 6 y- 
fleT HMeTB CHCTeMa flByx TaKHx TejieaceK, ecjin ohh npn- 
flyT B flBHJKeHHe CO CKOPOCTBIO, BTpOe MeHBmeń? 

Ha ckojibko oTannaeTca HMnyjiBc mapa Maccoń 50 r, jie- 
Taipero co ckopoctbio 20 m/c, ot HMnyjiBca flpyroro mapa, 
Macca KOToporo b 3 pa3a, a ckopoctb — b 4 pa3a SojiBine, 
neM y nepBoro? 

nyaa Maccoń 20 r flBHraaacB co ckopoctbio 650 m/c. no- 
cjie toto KaK OHa npomjia ckbo3b rnncoKapTOHHyio CTeHy, 

Kr-M 

ee HMnyjiBc yMeHBmnaca Ha 8 -. C KaKOH ckopoctbio 

CTaaa flBHraTBca nyjia? 

Man Maccoń 200 r, KOTopBiń hmcji ckopoctb 1,5 m/c, 6biji 
nońMaH b nojieTe. Ha ckojibko H3MeHHJica HMnyjiBc Mana? 

TeHHHCHCT 6 aeT paKeTKoń no Many c cnjioń 0,6 kH. Y/jap 
flaHTca 0,001 c. Ha ckojibko H 3 MeHaeTca HMnyjiBc Mana? 

napamioTHCT Maccoń 100 kt nepefl pacKpBiTHeM napamio- 
Ta HMeeT ckopoctb 100 m/c, a nocjie pacKpBiTiia ero cko¬ 
poctb yMeHBinaeTca flo 10 m/c. KaKaa cpeflHaa cnjia fleń- 
CTByeT Ha napamioTHCTa bo BpeMa pacKpaiTHa napamioTa, 
KOTopoe flaHTca npH 6 jiH 3 HTeJiBHO 3 c? 

MaaBHHK yflapna no HenoflBHjKHOMy Many, Macca kotopo- 
ro 80 r, h npnflaji eMy ckopoctb 20 m/c. OnpeflejiHTe cpe/i;- 
Hioio cnjiy y/japa, ecjin y^ap fljmjica 0,002 c. 
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22.17. 


22.18. 


22.19. 

22 . 20 . 


? 22 . 21 . 


22 . 22 . 


22.23. 


22.24. 


B MOMeHT yflapa MOJiOTKa Maccoń 300 r no rB03flio cko- 
POCtb flBHjKeHna MOJiOTKa cocTaBJiaeT 5 m/c. KaK flojiro 
fljiHTca yflap, ecjrn cpeflHHH cnjia yflapa cocTaBJiaeT 40 H? 

CaHKH c rpy30M, oOipaa Macca kotopbix 15 Kr, flBnncyTCH 
co CKopocTbio 8 m/c. Hepe3 KaKon npoMencyTOK BpeMeHH 
ot Hanajia TopMOJKeHiia ocTaHOBaTca caHKH, ecjin bo Bpe- 
Ma TopMoaceHna cpeflHaa cmia conpoTHBJieHua flBH5KeHnio 
cocTaBaaaa 12 H? 

H 3 nrpyinenHoro nncTOJieTa BBiJieTaeT niapnK co ckopoc¬ 
tbio 4 m/c. OnpeflejiHTe ckopoctb «OT,a;a x iH» nncTOJieTa, 
ecjin ero Macca cocTaBJiaeT 100 r, a Macca inapnKa 5 r. 

C HenoflBHjKHon jioflKH, Macca KOTopon 120 Kr, npBiraeT 
MajiBTHK Maccoń 60 Kr co CKopocTBio 2 m/c. OnpeflejiHTe 
ckopoctb flBHJKeHna ji oflKH nocjie Toro, KaK c Hee npBirayji 

MaJIBTHK. 

KajiBMap coKpaipeHHeM mbieuh; BBiTajiKHBaeT H3 ce6a ncnfl- 
koctb, BCJieflCTBue nero nepeMeipaeTca n caM. Ectb jih oto 
npnMepoM peaKTHBHoro flBHJKemia? Cboh otbct oSocHynTe. 

Pe3HHOBBin niapnK HanojiHHJin B03flyxoM. Maccai inapn- 
Ka n B03,a;yxa cocTaBJiaioT cooTBeTCTBemio 100 r n 150 r. 
KaKyio MaKCHMaaBHyio ckopoctb npnoSpeTeT niapnK, ecjin 
ero OTnycTHTB? 3aMeTBTe, hto nocjie toto KaK niapnK 
oTnycTHjra, ra3 BBiTeKaeT H3 Hero c nocToaHHon ckopoctbio 
20 m/c; conpoTHBJieHiieM B03flyxa mojkho npeHeSpenB. 

OnpeflejiHTe Maccy ropionero, Heo6xoflHMoro fljia npnfla- 
Hna oflHOCTyneHnaTon paKeTe Maccoń 800 Kr nepBon koc- 
MnnecKon ckopocth, cnnTaa, hto ra3Bi BBiSpacBiBaiOTca H3 
paneTBi co ckopoctbio 2 km/c He nocTeneHHo, a MraoBeH- 
ho. IlepBaa KOCMnnecKaa ckopoctb paBHa 7,9 km/c. 

2-m ypoBeHb c/io>khoctm 

IIIapnK Maccoń 25 r ^BnaceTca co ckopoctbio 20 m/c. Onpe- 
flejiHTe H 3 MeHeHne nMnyjiBca inapnKa n cpeflHioio cnjiy 
yflapa npn CTOJiKHOBeHna inapnKa c BepTHKajiBHoń CTe- 
hoh, ecjin: a) niapnK flBHJKeTca ropn 30 HTajiBHO n ynpyro 
OTCKaKHBaeT ot CTeHBi; 6) niapnK ABnaceTca ropn 30 HTajiB- 
ho n npnjinnaeT k cTeHe; b) niapnK flBnaceTca nofl yrjiOM 
30° k CTeHe n ynpyro OTCKaKHBaeT ot Hee. Bo Bcex cay- 
naax cnnTanTe npoflOJKKHTejiBHOCTB yflapa paBHon 0,1 c. 
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22.25. 


Man Maccoń 500 r SpocHjra c SajiKOHa naToro aTaaca, h oh 
nocjie yflapa o 3eMJiio noflnpbirHyji Ha BbicoTy 0,8 m. Ha 
CKOJibKO H3MeHHJica HMnyjibc Mana nocne y^apa, ecjra 
BbicoTa 3Ta?Ka 2,5 m, a mhh flBHraaca CTporo BepTHKajib- 
ho. ConpoTHBJieHneM B03flyxa npeHeOperHTe. 


22.26. 


npoTOH, HMea CKopocTb 2 10 4 m/c, HaaeTaeT Ha Heno- 
flBH5KHoe a,a;po aTOMa Tejma, BCJieflCTBHe nero cnopocTb 
flBHJKeHna npoTOHa yMeHbuiHjiacb Ha 1,210 4 m/c. Onpefle- 
jiHTe CKopocTb, c KOTopoń SyfleT flBiiraTbCH aflpo Teana no¬ 
cjie CTOJiKHOBeHHa c npoTOHOM, ecjra Macca a/jpa b 4 pa3a 
6oabme Mąceni npoTOHa. 


22.27. 


Tejio Maccoń 7 Kr flBHateTca b cootbctctbhh c ypaBHeHneM 
x = 3t + 4t 2 . OnpefleanTe, KaKoń HMnyjibc npnoSpejio Tejio 
aepes 5 c nocjie Haaana HaOjnoflemia ^BiiaceHiia, KaK otot hm- 
nyjibc H3MeHHJica h Kanaa cnjia Bbi3Bajia flaHHoe H3MeHeHHe. 


22.28. 


ypaBHeHHe flBHaceHHa MaTepnajibHoń tohkh Maccoń 2 Kr 
3aflaH0 ypaBHeHHeM x = l+5t 2 . OnpeflejiHTe H3MeHeHHe 
HMnyjibca Teaa, cjiyaHBmeeca 3a 2 c, h BejmanHy chjibi, 
BbI3BaBHień 9TO H3MeHeHHe. 


22.29. 


HMnyabc Teaa Maccoń 4 Kr, HaaaBmero CBoe ABnaceHiie H3 

cocToaHHa noKoa, 3a 20 c n3MeHmica Ha 80 M . 3ann- 
niHTe ypaBHeHHe flBnaceHHa aToro Teaa. 


22.30. 


Ha pHcyHKe npHBefleH rpacJmK 3aBHCHMOCTH HMnyjibca 
Teaa ot BpeMeHH. nocTpońTe rpacJiHK 3aBHCHMOCTH chjibi, 
fleńcTByiorpeń Ha 9to Tejio, ot BpeMeHH. 
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22.31. Ha pncyHKe npeflCTaBJieH rpa$HK 3aBHCHM0CTH chjibi, fleń- 
cTByiomeH Ha Tejio Maccoń 2 Kr, ot BpeMeHH. nocTpońTe 
rpac}}HK 3aBHCHMocTH HMnyjitca aToro Tejia ot BpeMeHH, 
ecjiH HanajiBHaH ckopoctb flBHHceHHH Tena Om/c. 



22.32. 


Ha Kanoe paccTOHHHe nepeMecTHjica mhh Maccoń 500 r 3a 
5 c, ecjiH b HanajiBHBiń momcht eMy Sbiji npnflaH b ropn- 


30HTajiBH0M HanpaBJieHHH HMnyjiBc 4 Kr M ? ConpoTHBJie- 
HHeM mojkho npeHeSpenB. 

22.33. OnpeflejiHTe, Ha Kanoe paccTOHHne Morjio nepeMecTHTBca 
nymeHHoe Hflpo Maccoń 0,5 Kr, ecjiH b momcht BBicTpejia 


_ Kr-M 

oho nojiyHHJio HMnyjiBc o -, HanpaBjieHHBin ropH30H- 

c 

TajiBHO, a nymna CToajia Ha oOpaiBe, BBicoTa KOToporo Hafl 
paBHIIHOH 12,8 M. 


22.34. OnpeflejiHTe cpe^Hioio cnjiy flaBJieHHH Ha jiaflOHB bo BpeMa 
CTpejiBSBi H3 nncTojieTa MaKapoBa, ecjiH TeMn ctpcjibSbi 
cocTaBJiaeT 30 BBiCTpejioB 3a MHHyTy, Macca nyjiH paBHa 
8 r, a ckopoctb, c KOTopoń OHa BBiJieTaeT H3 CTBOJia,— 
315 m/c. 

22.35. ABTOMaT KajianiHHKOBa, H3 KOToporo nyjia Maccoń 8 r 
BBiJieTaeT co ckopoctbio 715 m/c, fleńcTByeT Ha njieao ae- 
jioBeKa co cpeflHeń chjioh 12 H. OnpeflejiHTe, ckojibko Bpe¬ 
MeHH OyflyT flJIHTBCH 100 BBICTpejIOB. 

? 22.36. noneMy 3anycn peaKTHBHBix CHapaflOB H3 mhhomctob «Ka- 

TioHia», b OTjiHHHe ot flajiBHo6oHHBix nymeK, He Tpe6o- 

Bajl MaCCHBHBIX CTBOJIOB flJIH yMeHBHieHHH OTKHTa BO Bpe¬ 
MH BBicTpejia («KaTiOHiH» HMejiH jihhib jiernyio HanpaB- 
jiaioiu;yio paMy)? 
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22.37. 


25-TOHHbIH BarOH flBHJKeTCH IIO r0pH30HTaJIBH0My yHaCTKy 
5Kejie3HO,a;opo5KHoro nyTH co ckopoctbio 2 m/c. Ero floro- 
HaeT 15-tohhbih BaroH, CKopocTb KOToporo 4 m/c. Kano- 
Ba 6y,a;eT hx ckopoctb nocne cpenneHna? 


22.38. 


IIjiaTcj)opMa Maccoii 140 Kr flBHHceTCH co ckopoctbk) 1 m/c. 
CnopTCMeH, Macca KOToporo 60 Kr, SeacHT co ckopoctbio 
5 m/c. OnpeflejiHTe ckopoctb flBHjKeHna nnaTcjiopMbi nocne 
Toro, KaK CnopTCMeH 3anpbimyn Ha Hee, ecnn: a) cnopTC- 
MeH /joroHHeT nnaTcjiopMy; 6) CnopTCMeH flBHJKeTca Ha- 
BCTpeny nnaTcjiopMe. 


22.39. 


Ilo pene cnnaBnflioT nnoT Maccoii 120 Kr. Oh flBHJKeTca 
paBHOMepHO npHMonHHeHHo h 3a 10 mhh npoxoflHT 300 m 
OTH ocHTenbHO 6epera. Onpe,o;enHTe ckopoctb h HanpaBne- 
Hue flBHjKeHHH nnoTa nocne Toro, KaK c Hero npbirHyn 
ManbHHK Maccoii 65 Kr co ckopoctbio OTHocHTenbHO 6epera 
1 m/c. PaccMOTpnTe cnynan, Kor^a: a) ManbHHK npbirHyn 
b HanpaBneHHH flBHJKeHHa nnoTa; 6) ManbHHK npbirHyn 
npoTHB HanpaBneHHH flBHJKeHHH nnoTa. 


22.40. 


flBa inapHKa flBHJKyTca HaBCTpeny flpyr flpyry c o,hh- 
HaKOBbiMH ckopocthmh. Macca nepBoro inapHKa 2 Kr. Ka- 
Kyio Maccy flonnceH HMeTb btopoh niapHK, htoGbi nocne cmn- 
KHOBeHHH nepBbiił niapHK ocTaHOBiincn, a btopoh noKaTHnca 
b oSpaTHOM HanpaBneHHH c toh nte no Mo/jynio CKopocTbio? 


22.41. 


Oxothhk nnbiBeT b noflKe co ckopoctbio 12 m/mhh. nocne 
flByx nocneflOBaTenbHbix BbiCTpenoB, cflenaHHbix hm b Ha¬ 
npaBneHHH flBHJKeHiia, noflKa ocTaHOBnnacb. OnpeflennTe 
Maccy noflKH c oxothhkom, ecnn Macca sapała 25 r, a cko- 
pocTb ero BbineTa H3 pyacba 500 m/c. 


22.42. 


HcTpeSnTenb Maccoii 2,5 t neTHT co ckopoctbio 396 km/h. 
HacKonbKO yMeHbiHHTca ckopoctb flBHHceHHa caMone- 
Ta nocne 15 c HenpepbiBHoii CTpennSbi H3 aBTOMaTHnec- 
koh nyniKH? CKopocTpenbHOCTb nyniKH — 800 BbiCTpenoB 
b MHHyTy, Macca OflHoro CHapa^a — 100 r, ckopoctb 
BbineTa CHapafla H3 nyniKH — 700 m/c. 


22.43. 


Oxothhk CTpenaeT H3 nerKoii HaflyBHoii noflKH, KOTopaa 
npeObiBaeT b coctohhhh noKoa. Kanyio cnopocTb nony- 
hht noflKa nocne BbiCTpena, ecnn Macca oxoTHHKa BMecTe 
c noflKoii paBHa 120 Kr, Macca ,zi;po6h — 35 r, a ckopoctb 
B bineTa flpoSn H3 pyacba cocTaBnaeT 320 m/c? Ctboh pyacba 
bo BpeMa BbiCTpena HanpaBneH nofl yrnoM 60° k ropn30HTy. 
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22.44. CHapafl Maccoń 50 Kr, kotopbiii jieTHT no# yrjiOM 60° k ro- 
pH30HTy co CKopocTBio 800 m/c, nonaflaeT b HenoflBHjKHyio 
njiaTcJ)opMy, rpyjKeHHyio necKOM, h 3acTpaeT b HeM, BCJiefl- 
CTBHe nero njiaTtJjopMa npnxoflHT b flBHHceHHe co CKopoc- 
tbk) 1,6 m/c. Onpe,o;ejiHTe Maccy njiaTcJ)opMBi. 

22.45. MajiBHHK, Macca KOToporo 50 Kr, nepeMerpaeTca c ocho¬ 
to KOHpa njiaT(l)opMBi Ha /jpyroń. OnpeflejiHTe, HacKojiB- 
ko nepeMecTHTca othochtojibho 3eMjm njiaTtJjopMa, .zyiHHa 
H Macca KOTOpOH paBHBI COOTBeTCTBeHHO 12 M H 100 Kr, 
ecjiH flo Hanajia flBHJKeHHH MajiBHHKa oHa SBiJia Heno/iBHJK- 
Hoń. TpeHiieM mohcho npeHeSpeaB. 

22.46. PBiSaK Maccoń 80 Kr nepemeji c kopmbi Ha hoc jio^kh, 
Macca kotopoh 120 Kr. JIoflKa npn otom cMecTHjiacB Ha 
1,4 m. Ha Kanoe paccTOHHne nepeMecTHjica pniSaK otho- 
cHTejiBHo Sepera 03epa? B HanajiBHBiń momoht jio/jKa Ha- 
xoflHjiacB b noKoe. ConpoTiiBJieHHeM bo^bi mojkho npeHe- 
6peHB. 

22.47. HejiOBeK Maccoń 60 Kr nepemeji c oflHoro KOHpa njioTa Ha 
flpyroń 3a 2,5 c. C Kanoń ckopoctbio flBHrajica othoch- 

TejIBHO BOflBI njIOT, KOTOpBlń flO 3TOrO 6 bIJI HenOflBHJKHBIM, 

ecjiH ero fljiHHa 3,5 m, a Macca 240 Kr? 


22.48. H 3 jioflKH BBiSnpaiOT KaHaT, noflaHHBiń c KaTepa. PaccToa- 
HHe MeJKfly Jio^Koń h KaTepoM 55 m. PaccHHTańTe paccToa- 
hhh, npońfleHHBie jioflKoń h KaTepoM 30 hx BCTpenn, ecjiH 
Macca jio/];kh cocTaBJiaeT 300 Kr, a Macca KaTepa — 1,2 t. 


22.49. BapoH MiOHxray3eH yTBepjK/jaji, hto caM BBiTHHyji H3 6 o- 
jiOTa h ce6a, h CBoero kohh. Bo3mojkho jih 9to? Otbct 060 - 
cHyńTe. 


? 22.50. 


KocMunecKuń annapaT flBHjKeTca c OTKjnoaeHHBiMH flBiira- 
TejiaMH. Hto npoH3ońfleT, ecjra Ha conjio paKeTBi Ha/jeTB 
corHyTyio Tpy6y, BBixoflHoe OTBepcTne KOTopoń Sy/jeT Ha- 
npaBJieHO b CTopoHy flBHaceHHa paneTBi, h bkjiiohhtb sbh- 
raTejiH? 


22.51. 


ByfleT jih yBejiHHHBaTBca ckopoctb paaeTBi, ecjiH ra3Bi 
BBipBiBaiOTCH H3 ee conaa co ckopoctbio, KOTopaa: a) 6 ojib- 
rne CKopocTii paKeTBi; 6) paBHa ckopocth paKeTBi; b) MeHB- 
me ckopocth paKeTBi? OTBeT oOocHyńTe. 
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22.52. 


PaKeTa HMeeT Maccy 1 Kr, r,u;e 200 r — 9 to nopox. Onpefle- 
jiHTe BBicoTy noflieMa paKeTbi npn ycjiOBHH, hto ra3Bi npn 
cropaHHH BBiJieTaiOT co ckopoctbio 400 m/c. 


22.53. 


PeniHTe npeflBiflyipyio sagany ,o;jih cjiynaa, Kor^a b paKe- 
Te 3aji05KeH0 300 r nopoxa. IIpHMHTe TaKace bo BHHMa- 
Hue, hto 3a cneT conpoTHBJieHHH B03flyxa peajiBHaa bbicotb 
nofl^eMa paneTBi yMeHBmaeTca b 5 pa3 no cpaBHeHHio c Te- 
opeTunecKOH. ycKopeHne CBoOoflHoro nafleHna cnHTańTe 
paBHBIM 9,8 m/c 2 . 


22.54. 


PaKeTa, Macca kotopoh c 3apH,a;oM 250 r, B3JieTaeT BepTii- 
KajiBHO BBepx h flocTiiraeT bbicotbi 150 m. C KaKon cko- 
pocTBio BBiSpacBiBaiOTCH ra3Bi H3 paKeTBi? CnnTaiiTe, hto 
paKeTa co,o;epjKHT 3apafl Maccoń 50 r, kotopbih cropaeT 

MrHOBeHHO. 


3-m ypoBeHb cjio>khoctm 


? 22.55. 


KaKon HMnyjiBc HMeeT oflHopoflHBiń ahck, Bpain;aioiH;HH- 
ch BOKpyr CBoeń och? Ocb HenoflBHjKHa. OSocHyńTe cboh 
OTB eT. 


? 22.56. HeMy paBeH HMnyjiBc 3cmjih, B03HHKaioin;HH b pe3yjiB- 

TaTe ee cyTOHHoro BpaipeHHH BOKpyr och? Otbct 060 - 
CHyHTe. 

? 22.57. CHapafl, nyipeHHBiH BepTHKajiBHO BBepx, B3opBajica 

b BepxHeń TonKe TpaeKTopHH . Ilpn 9tom o6pa30BajiocB Tpn 
ocKOJiKa. floKaJKHTe, hto BeKTopBi HanajiBHBix CKopocTeń 
flBHJKeHHH Bcex TpeX OCKOJIKOB JieJKaT B OflHOH njIOCKOCTH. 


22.58. IIjiot Maccoii 800 Kr njiBiBeT no pene co ckopoctbio 1 m/c. 
C 6epera Ha njiOT nepneHflHKyjiapHo flBHjKeHHio njio- 
Ta npairaeT co ckopoctbio 2 m/c nenoBeK Maccoii 80 Kr. 
OnpeflejiHTe ckopoctb njioTa c nejioBeKOM h HanpaBJieHne 

3TOH CKOpOCTH. 


22.59. 


TpaHaTa, 6pomeHHaa nofl ymoM k ropH30HTy, pa3pBiBaeTca 
Ha flBe nacTH b BepxHeii Tonne TpaeKTopnn, Kor^a HMeeT 
CKOpOCTB 10 m/c. Bojibihhh OCKOJIOK, Macca KOTOpOrO co- 
CTaBJiaeT 60 % ot Mąceni rpaHaTBi, npofloJDKaeT flBHraTBca 
b tom 5Ke HanpaBJieHHH, h ckopoctb ero flBHJKeHHn cocTaB- 
jiaeT 25 m/c. OnpeflejiHTe ckopoctb h HanpaBJieHne abh- 
HceHHa MeHBinero ocKOJiKa. 
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TpaHaTa, jieTeBinaa nofl yrjiOM 30° k ropn30HTy co cko¬ 
poctbio 15 m/c, pa3opBajiacB Ha flBa ocnojma oflHHanoBoń 

MaCCBI. OflHH H3 HHX nOJieTejI r0pH30HTaJIBH0 B OÓpaTHOM 

HanpaBJieHHH co ckopoctbio 30 m/c. OnpeflejiHTe ckopoctb 
h HanpaBJieHHe flBHJKeHHH BToporo ocKOJiKa. 

B3Pbib pa3pBiBaeT KaMeHB Ha Tpn nacTH. ^Ba ocKOJiKa 
jieTHT no/i; npaMBiM yrjiOM flpyr k spyry: nepBBiń Maccoń 
1,5 Kr OTJieTaeT co ckopoctbio 10 m/c, BTopoń ockojiok 
M accoń 3 Kr — co ckopoctbio 8 m/c. Tperań ockojiok oTJie- 
TaeT co ckopoctbio 35 m/c. KaKOBa Macca TpeTBero ockoji- 
Ka? B KaKOM HanpaBJieHHH oh jieTHT? 

22.62. TejieHCKa Maccoń 12 Kr, flBHrancB co ckopoctbio 10 m/c, 
HaTajiKHBaeTCn Ha Heno/iBHJKHyio TejieHCKy Maccoń 20 Kr. 
Kanoe paccTOHHHe npońflyT TejientKii nocjie cpenjieHHH, 
ecjiH ocTaHOBHjiHCB ohh nepe3 2 c? CnHTańTe flBHHceHHe 
nocjie CTOJIKHOBeHHH flO OCTaHOBKH paBHOyCKOpeHHBIM. 

22.63. IlyjiH Maccoń 15 r, HMea ckopoctb 300 m/c, BJieTaeT b hih;hk 
c necKOM, CTOHrpHń Ha HenoflBHJKHoń njiaTtJiopMe, Macca ko- 
Topoń 50 nr. Onpe/jejiHTe ckopoctb flBHjKemiH njiaTiJiopMBi 
nocjie nonaflaHHa mapa h BpeMH ee flBHJKeHHH flo nojiHoń 
OCTaHOBKH, ecjiH njiaTtJiopMa ocTaHOBHJiacB, npeoflOJieB pac- 
CTOHHne 1,8 m. CnHTańTe, hto bo BpeMH flBHJKemiH Ha njiaT- 
ćjjopMy fleńcTByeT nocTOHHHaa cnjia TpeHHH. 


22.60. 


22.61. 


22.64. 


H3 nymKii BBiJieTaeT cHapnfl co ckopoctbio 500 m/c. Ha Ka¬ 
noe paccTOHHiie nocjie BBiCTpejia MOJKeT OTKaTHTBCH nym- 
Ka, He HMeiomaa npoTHBooTKaTHoro ycTpońcTBa, ecjiH ee 
K03(Ji(|)HEi;HeHT TpeHHH 0,4, a BBiCTpeji npoH3Be,zi;eH b ropn- 
30HTajiBHOM HanpaBJieHHH? Macca nyiHKH 1 t, Macca cHa- 
pafla 12 Kr. 


22.65. KoHBKoSejKen; Maccoń 60 nr, ctoh Ha jiBfly, SpocaeT 
b ropH30HTajiBHOM HanpaBJieHHH KaMeHB Maccoń 3 Kr 
h OTKaTBiBaeTCH Ha 40 cm. C Kanoń ckopoctbio KOHBKOÓe- 
JKen; ÓpOCHJI KaMeHB, ecjiH K09(|)(|)Hri;HeHT TpeHHH KOHBKOB 

o Jiefl cocTaBJiHeT 0,02? 


22.66. njiaTcłiopMa c nymnoń CTOHJia Ha npHMOJiHHeńHOM ynacT- 
Ke ropH30HTajiBHoro 5Kejie3HO,z];opojKHoro nyTH. nocjie 
BBiCTpejia nymKH b HanpaBJieHHH, napajuiejiBHOM ny- 
thm, njiaT^opMa OTKaTHJiacB Ha 56,25 m. OnpeflejiHTe 06- 
rpyio Maccy njiaTtJiopMBi c nymnoń, ecjiH H3BecTHo, hto 
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K03(J)(J)imneHT TpeHHH cocTaBJiHeT 0,002, Macca CHapafla 
50 Kr, a ckopoctb ero BbiaeTa 600 m/c. 

? 22.67. Bo BpeMa BepTHKaabHoro noflbeMa paneTbi c noBepxHOC- 
th naaHeTbi Ha Hee fleńcTByeT Hen3MeHHaa cnaa Tarn 
peaKTHBHbix flBHraTeaeń (Kaacflyio cenyHfly pacxoflyeTca 
oflHHaKOBaa Macca TonraBa). Mojkho jih npn 9tom canTaTb 
flBHHteHHe paneTbi paBHoycKopeHHbiM? Otbct o6ocHyńTe. 

22.68. PaneTy Maccoń 1,2 t 3anycKaioT c noBepxHocTH 3eMan 
BepTHKaabHo BBepx c ycKopeHHeM 19,6 m/c 2 . Ckopoctb 
CT pyn ra30B, KOTopbie BbiSpacbiBaioTca H3 conaa, cocTaB- 
aaeT 1,5 km/c. OnpefleanTe, CKoabKo ropioaero pacxofly- 
eTca Kaacflyio ceKyH/jy. 


23. MEXAHMHECKA9I PAEOTA. 

MOLLLHOCTb. KHfl 

ripuMep peiueHMH 3aflan 

3aAaaa. KaKyio pa6oTy BbinojmaeT aomaflb Ha nyTH 50 m, ecan 
OHa TaHeT Teaery Maccoił 200 Kr no ropn30HTaabHOMy yaacTKy flo- 
porn c ycKopeHHeM 1,65 m/c 2 ? yaTHTe, hto cnaa, KOTopaa fleńcTByeT 
Ha Teaery, HanpaBaeHa nos yraoM 45° k ropn30HTy, a K09(Jj(|)HH;HeHT 
TpeHHa paBeH 0,01. 

ffano: 
s= 50 m 
to = 200 Kr 

a = 45° 

p = 0,01 

§■ = 10 m/c 2 
a = 1,65 m/c 2 

A —? 


Ilo onpefleaeHHio A = Fs cosa. Teaera flBHaceTca paBHoycKopeHHO 
nofl fleńcTBHeM aeTbipex cna, caepoBaTeabHO, no BTopoMy 3aKOHy 
HbioTOHa: 

md = F + N + Fip + mg . 


Peiuemie 
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CnpoeKTHpyeM BeKTopw Ha KOopflHHaTHBie och: 

ma = Fcosa-F Tp ; 

0 = N + Fsina-mg . 

Pentan nojiyneHHyio cncTeMy ypaBHeHHH OTHocHTejiBHo F (c yne- 
tom Toro, hto no onpe^ejieHHK) chjibi TpeHHa: F t =\xN), nojiynHM: 


F = - 


i(a + [ ig ) 


cosa +psina 

IIoflCTaBHB 3 to BBipanceHHe b (łiopMyjiy fljm HaxojKfleHHn Mexa- 

rri et rt 11 <3* 1 pn<5rY 

HH^ecKOH paSoTŁi, óy^eM HMeTt: A — —----. 

cos oc + psin oc 

IIpoBepHM e^HHHpbi h onpeftejraM ^mcjioBoe SHaneirae hckomoh 
B ejin^HHbi: 

r . -i ( M M ^ 

[ A\ = Kr • MI -J- + -J- I = fljK; 




200-50 (1,65 + 0,01 10)^2 






0,01 

2 2 


•2 


-1733. 


TaKHM o6pa30M, A -1733 flac. 

Omeem: jiomaflB BBinojraneT pa6oTy A = 1733 flac. 


1-M ypOBGHb CJIOKHOCTM 

23.1. MajiBHHK paBHOMepHO thhct caHKH c rpy30M no ropH30H- 
TajiBHoń flopore 3a BepeBKy, npHKJiaflBiBan cnjiy 24 H nofl 
yrjiOM 45° k ropn30HTy. Kanyio pa6oTy BBinojiHHJi MajiB- 
hhk, nepeMecTHB caHKH Ha 15 m? 

23.2. MaTB, npHKJiaflBiBaa cnjiy 40 H, khtht Kojmcny c rpyflHBiM 
peSeHKOM 3a pynKy, KOTopaa o6pa3yeT c toph3ohtom yroji 
30°. Kanyio paSoTy BBinojiHHJia MaTB, nponfln no npaMo- 
jiHHeHHOMy ropH30HTajiBHOMy ynacTKy 1,5 km? KaKyio pa- 
6oTy BBinojiHHJia 3a to ace BpeMH cnjia TpeHHn, ecjin MaTB 
KaTHJia KOjmcKy paBHOMepHO? 

23.3. Hiijhk TimyT 3a BepeBKy no ropH30HTajiBHoń noBepxHOC- 
th, npHKJiaflBiBaa cnjiy 12 H b HanpaBJieHHH flBHace- 
hhh. KaKaa paSoTa BBinojmeHa npn nepeMemeHim amn- 
Ka Ha 6 m? 
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23 . 4 . 


Kanaa CHJia conpoTHBaeHHa B03HHKJia npn o6pa6oTne fle- 
TajiH Ha TOKapHOM CTaHKe, ecjin pe3ep paBHOMepHO nepe- 
MecTHJica Ha 300 mm h npn 9 tom 6niaa BBinojraeHa pa6o- 
Ta 150 fljK? 


23 . 5 . 


9jieKTpoB03 Maccoń 2000 t Ha ropn30HTajiBHOM ynacTKe 
nyTH flBH5KeTCH c ycKopeHueM 0,035 m/c 2 . Kanyio paOoTy 
BBinoaHaeT CHJia Tara Ha nyTH 40 m, ecan cnjia conpoTH¬ 
BaeHHa flBHateHHK) cocTaBjiaeT 85 kH? 


23 . 6 . 


AbtomoShjib Maccoń 1,2 t flBHHceTca c ycKopeHueM 
1,5 m/c 2 . Cnaa conpoTHBaeHHa paBHa 500 H. Kanon nyTB 
npeofloaea aBTOMOÓnaB, ecjin ero flBHraTean bbihojihhjih 
paOoTy 230 nflac? 


23 . 7 . 


Bpycon Maccoń 5 nr nepeMecTHjm no ropn30HTaaBHoń no- 
BepxHOCTH Ha 2 m, BBinojiHHB paSoTy 20 flac. OnpefleanTe 
CHjiy TpeHiia, fleńcTByiomyio Ha 6pycon, ecan 6pycon abh- 
raaca c ycnopeHHeM 1,4 m/c 2 . 


23 . 8 . 


IlapaHiroTHCT paBHOMepHO onycnaeTca co ckopoctbio 5 m/c. 
Cnaa conpoTHBaeHHa B03flyxa 3a 20 c cnycna BBinoaHaeT 
paSoTy 75 nflac. OnpefleanTe Maccy napamioTHCTa. 


23 . 9 . 


Hhj;hh Maccoń 5 nr flBHaceTca no ropH30HTaaBHoń noBepx- 
HOCTH CO CKOPOCTBIO 2 M/C nOfl fleńCTBHeM ropH30HTaJIBHOH 
cnaBi 5 H. Kanyio paSoTy BBinoaHaeT 9Ta cnaa 3a 2 miih? 


23 . 10 . 


CnopTCMeH noflHaji niTaHry BecoM 200 H Ha BBicoTy 1,8 m 
c ycnopeHHeM 1,4 m/c 2 . OnpefleanTe paSoTy, noTopyio 
BBinoaHHa cnopTCMeH. 


23 . 11 . 


Ilofl^eMHBiH KpaH noflHaji rpy3 Maccoń 2 t Ha BBicoTy 10 m, 
BBinoaHHB pańoTy 200 n/Jac. OnpefleanTe ycnopeHHe, no- 
Topoe 6mao flaro rpy3y. CnHTańTe ycnopeHHe cBoSoflHoro 
nafleHHa paBHBiM 9,8 m/c 2 . 


23 . 12 . 


Illap Maccoń 250 r naflaeT bhh3 c ycnopeHHeM 9,4 m/c 2 . 
Kanyio paSoTy Ha nyTH 5 m BBinoaHaeT: a) cnaa TaacecTH; 
6) cnaa conpoTHBaeHHa? ycnopeHHe CBoSoflHoro nafleHHa 
g ~ 9,8 m/c 2 . 


23 . 13 . 


OnpefleaHTe ycnopemie, c noTopniM naflaao Teao Maccoń 
4 nr c bbicotbi 30 m, ecan cnaa conpoTHBaeHHa BBinoaHHaa 
3a BpeMa naflenna paSoTy 42 /Jąć. ycnopeHHe CBoSoflHoro 
nafleHHa £ = 9,8 m/c 2 . 
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23 . 14 . 


23 . 15 . 


23 . 16 . 


23 . 17 . 


23 . 18 . 


23 . 19 . 



23 . 22 . 


23 . 23 . 

23 . 24 . 


Kanyio moih;hoctb HMeeT flBHraTejiB, kotopbih 3a 2 h bbi- 
nojiHaeT pa6oTy 0,9 M^jk? 

Ckojibko BpeMeHH /jojuKeH paSoTaTB flBHraTejiB mohjhoc- 
tbio 1,2 kBt, hto 6 bi bbiiiojihiitb paSoTy 96 k^jk? 

PaccHHTańTe moiijhoctb TpaKTopa, ecjin oh flBHHceTCH paB- 
HOMepHO co CKopocTBio 2 m/c, a CHJia THm ero flBnraTejiH 
25 kH. 

Abtomo6hjib, HMea THroByio mohjhoctb 60 kBt h CHJiy 
THrH flBHraTejIH 15 KH, flBHJKeTCH paBHOMepHO npHMOJIH- 
HeiiHo. OnpeflejiHTe, c Kanon ckopoctbio flBHJKeTca aBTo- 

MOShJIB. 

Cnjia Tarn flBHraTejia Tenji0B03a 100 kH. OnpeflejiHTe 
molu;hoctb TenjioB03a, ecjin oh 3a 1 mhh npeoflOJieji pac- 
CTOHHHe 600 M. 

Kanoe paccTOHHHe npeo/jojieji 3a 0,5 mhh HrpymeHHBiH 
naTep, mohj;hoctb flBHraTejm noToporo 1,8 Bt, a cnjia 
Tfirn 0,2 H? 

IIofl^eMHBiH KpaH c flBHraTejieM, moih;hoctb noToporo 
5 kBt, paBHOMepHO noflHHMaeT rpy3 co ckopoctbio 0,2 m/c. 
OnpeflejiHTe Maccy rpy3a. 

MajiBHHK THHeT caHKH, npHKJiaflBiBaa CHJiy 50 H, HanpaB- 
jieHHyio nofl yrjiOM 60° k ropn30HTy. Kanyio mohjhoctb 
pa3BHBaeT MajIBHHK, eCJIH caHKH flBHJKyTCH paBHOMepHO 
npaMOJiHHeHHO h 3a MHHyTy nepeMecTHJiHCB Ha 30 m? 

JIomaflB, pa3BHBaa mohjhoctb 600 Bt, thhct Tejiery c ch- 
jioh 450 H, HanpaBjieHHOH nofl yrjiOM 30° k ropH30HTy. 3a 
Kanoe BpeMH OHa flOBe3eT xo3HHHa H3 ochoto cejia b ,a;py- 
roe, ecjin paccTOHHHe MejKfly hhmh 12 km? 

BBinojiHHH pbibok, THJKejioaTJieT noflHHJi HiTaHry Maccoń 
200 nr Ha BBicoTy 2 m 3a 1 c. Kanyio moih;hoctb oh npn 

9TOM pa3BHJI? 

Ckojibko BpeMeHH HyjKHO noflTjeMHOMy KpaHy c flBHraTe- 
jieM moih;hoctbk) 6 kBt, hto6bi noflHHTB rpy3 MaCCOH 3 T 
Ha BBICOTy 10 M? 
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23 . 25 . 


Kaicyio Maccy boabi noflHHMaeT Hacoc moih;hoctbio 720 Bt 
H a BBICOTy 12 m 3a 1 H? 


23 . 26 . 


flpe3HHa MaCCOH 3 T flBHHCeTCH C nOCTOHHHOń CKOpOC- 
tbio 10 m/c. Kanyio moih;hoctb OHa pa3BHBaeT, ecjra 
KoacMjHpHeHT conpoTHBJieHHH cocTaBJiaeT 0,02? 


23 . 27 . 


Kaicyio ckopoctb HMeeT aBTOMOÓHJiB Maccoń 1,2 t, moih;- 
hoctb flBHraTejia KOToporo 50 kBt, Korfla paBHOMepHO abh- 
HceTca no ropn30HTajiBHOMy mocce c K09cJ>cl)HH;HeHTOM Tpe- 
HHH 0,15? 


23 . 28 . 


Tpy3 Maccoń 0,5 t noflHHjm Ha BBicoTy 1,6 m. Ilpn otom 
noflieMHHK BBinojiHHJi pa6oTy 10 k/Jjk. OnpeflejniTe Kn/J 
noflteMHHKa. 


23 . 29 . 


C noMoipBio HenoflBHJKHoro 6jiOKa Sonny BecoM 800 H 
paBHOMepHO noflHHjm Ha BBicoTy 5 m. Kaicyio pa6oTy 
BBinojiHHJi paSoHHH, ecjiH Kim SjioKa 85 % ? 


23 . 30 . 


OnpeflejiHTe Kn/J pninara, c noMoipBio KOToporo noflHHjra 
rpy3 BecoM 200 H Ha BBicoTy 50 cm. Ilpn 9tom KopoTKoe 
njieno nofl fleńcTBHeM chjibi 500 H onycTHJiocB Ha 25 cm. 


23 . 31 . 


PaOoHHH c noMoipBio pninara, KII/I KOToporo paBHueTCH 
90 %, noflHHMaeT rpaHHTHyio rjiBiSy BecoM 5 kH Ha 18 cm. 
Kanyio cnjiy npnjiOHCHJi paSonnń k fljiHHHOMy njieny, ecjra 
oho onycTHJiocB Ha 96 cm? 


23 . 32 . 


IlO HaKJIOHHOH njIOCKOCTH flJIHHOH 5 M H BBICOTOH 1,8 M 3a~ 

KaTHJiH SpeBHo Maccoń 200 Kr, npHKJiaflBiBan cnjiy 800 H. 
OnpeflejiHTe Kn/J 9Toń HaKJioHHoń hjiockocth. 


23 . 33 . 


Kanyio cnjiy Heo6xoflHMo npnjiOHCHTB baojib HaKJioHHoń 
njIOCKOCTH fljiHHOH 4 m c Kn/J 82 %, hto6bi BaroHeTKy 
Maccoń 160 Kr 3aKaTHTB Ha BBicoTy 0,8 m? 


2-m ypoBeHb cjioikhoctm 


23 . 34 . 


5Kajiio3H Maccoń 1,2 Kr h fljiHHoń 1,6 m, OTKpBiBaa, cnpy- 
HHBaiOT b TOHKHń BajiHK B03jie BepxHeń nacTH OKHa. Ka- 
Kyio paSoTy npn 9tom bbihojihhiot? 
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23 . 35 . CBaio ajihhoh 3 m, KOTopaa aencaaa Ha 3eMJie, nocTaBHJiH 
BepTHKajiBHo, noflHHMaa 3a o/jhh KOHen;. Ilpn stom 6biJia 
BBinojiHeHa paSoTe 4,5 k^hc. OnpefleanTe Maccy CBan. 

23 . 36 . Kanaa paSoTa BbinoaHaeTca bo BpeMa paBHOMepHoro ne- 
peMerpeHna arpnKa Maccon 75 Kr no ropn30HTaabHon no- 
BepxHOCTii Ha paccTOHHne 55 m, ecjm K03(|)(l>Hn;HeHT Tpe- 
hhh cocTaBJiaeT 0,3, a BepeBKa, c noMoipbio kotopoh th- 
HyT aipnK, o6pa3yeT c ropn30HTOM yroji 30°? 

23 . 37 . Paóonnń ToanaeT no ropn30HTaabHon KOJiee BaroHeTKy 
Maccon 150 Kr c ycKopeHneM 0,8 m/c 2 . OnpefleanTe pa6o- 
Ty, KOTopyro BbinojiHaeT paSonnii, nepeMecTHB BaroHeTKy 
Ha 5 m, ecjin oh flencTByeT Ha Hee c chjioh, HanpaBaeHHon 
bhh 3 nofl yrjiOM 60° k ropn30HTy, a KoacJjclJHpHeHT TpeHna 
paBeH 0,02. 

23 . 38 . Kanyio pa6oTy BbinojiHHJia cnjia Tara aBTOMoSnaa Mac- 
con 2 t, ecjm 3a 4 c ckopoctb ero flBHJKeHna B03pocaa 
c 36 km/h ,n;o 72 km/h? Ko3ć[}ć|}Hri;HeHT TpeHna cocTaBaa- 
eT 0,1. 

23 . 39 . Onpe,a;ejiHTeycKopeHne peaKTHBHoroaanHepa Maccon 150 t 
H a B3JieTHon nojioce ,3 ;jihhoh 1500 m, ecjin cnjia Tara ero 
flBnraTejien Ha 3 tom nyTn BbinojmaeT paóoTy 375 Mflac, 
a K09(J)<ł)Hn;HeHT Tpemia Koaec maccn o B3JieTHyio noao- 
cy 0,02. 

23 . 40 . BejiocnneflncT Maccon 50 Kr flBnaceTca no npaMoanHenHo- 
My ynacTKy ropn30HTaabHoro niocce coraacHo ypaBHeHnio 
x = 4 + 2 t + t 2 . Kanyio paSoTy BbinoaHaeT BeaocnneflncT 3a 
20 c flBHaceHna? 

23.41 . IIoe3fl MeTpo Maccon 180 t topmo3ht nepefl CTaHpnen Me- 
Tpo. ypaBHeHne 3aBHCHMOCTH ckopocth ero flBnaceHna ot 
B peMeHn npn 3 tom HMeeT bh^: v x = 6-0,2t . OnpefleanTe 
pa6oTy, KOTopyio BbinojiHHJia TopM03Haa cnjia flo nojiHoń 
ocTaHOBKn noe3,a;a. 


23 . 42 . 


OnpefleanTe, Kanyio paOoTy BbinoaHaiOT, paBHOMepHO 
noflHHMaa Beflpo c bo/joh oSt^mom 12 a, Ha BbicoTy 8 m. 
Maccon Beflpa npeHeSpernTe. Kanyio paOoTy npn stom 
BbinoaHaeT cnaa TaacecTn? 
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23.43. 


KpaH paBHOMepHO noflHHMaeT óeTOHHyio njiHTy Ha BbicoTy 
15 m. OnpeflejiHTe oS^eM njraTbi, ecjin b npopecce noflteMa 
BŁinojiHeHa pa6oTe 1,4 M/Jjk. ycnopeHue cBoSoflHoro na- 
fleHHH g~9,8 m/c 2 , p a = 2574 Kr/M 3 . 


23.44. Kanyio paSoTy BBinojiHHJia cnjia conpoTHBJiemiH, ecjin 
Tejio Maccoń 200 r, OpomeHHoe BepTHKajiBHO BBepx c Ha- 
HaJIbHOń CKOpOCTBK) 35 M/C, nOflHHJIOCb Ha BBICOTy 40 M? 
CHHTaHTe, HTO CHJia COnpOTHBJieHHH B03/];yxa BO BpeMH 
flBHJKeHHH Tejia 6biJia Hen3MeHHoń. 


23.45. 


Onpe,zi;ejiHTe pa6oTy, KOTopyio BbinojiHHJia cnjia conpoTH- 
BjieHHH Hafl KaMHeM Maccoń 4 Kr, ecjin oh na/jaji 4 c h b mo- 
MeHT nafleHHH HMeji ckopoctb 24 m/c. ynTirre, hto Hanajib- 
Haa CKopocTb flBHJKeHHH KaMHH paBHa 0 m/c. 


23.46. Bo BpeMH ypoKa c napTbi ynaji KapaHflam Maccoń 
30 r, KOTopbiń floJieTeji flo nojia 3a 0,4 c. Kanyio paSoTy 
BbinojiHHJia ynernipa, noflHHMaa cboh KapaHflam? ycKope- 
Hue CBoSoflHoro nafleHHa CHHTańTe paBHbiM 10 m/c 2 . Co- 
npoTHBJieHiieM B03flyxa npeHeOpeniTe. 


23.47. 


fleńcTByiomaH MOflejib aBTOMoSnjiH Maccoń 8 Kr sbh- 
jKeTCH H3 coctohhhh noKoa BBepx no HaKJioHHoń naoc- 
kocth c ymoM HaKJiOHa 60° c hoctohhhbim ycnopeHiieM 
0,5 m/c 2 . OnpeflejiHTe pa6oTy chjibi Tara 3a nepBbie 2 c, 
ecjin K09(|)(ł)Hri;HeHT TpeHua paBeH 0,1. 


23.48. CaHH Maccoń 7 Kr cocKajib3biBaiOT c ropKH .zyiHHoń 5 m 
c yrjiOM HaKJiOHa 45°. Kanyio pa6oTy BbinojraaeT cnjia th- 
JKeCTH? 


23.49. 


PaccHHTańTe moephoctb noTona boabi, naflaiomeń c nao- 
thhbi BbicoToń 30 m, ecjin KaiKflyio MHHyTy ee pacxofly- 
eTca 150 m 3 . 


23.50. 


T9C HMeeT moiphoctb boahoto noTona 150 kBt. Ckojib- 
ko KyOoMeTpoB BOflbi naflaeT eaceceKyHflHo c ee njiOTHHbi, 
ecjin BbicoTa njiOTHHbi 5 m? 


23.51. 


Ha ropn30HTajibHOM ynacTKe nym fljiHHoń 2 km noe3,a; Mac¬ 
coń 800 t pa3orHajica c 54 km/h flo 72 km/h. OnpeflejiHTe 
paSoTy h cpeflHioio moiphoctb jioKOMOTHBa Ha otom ynacT- 
ne, ecjin KoacłHłiimiieHT TpeHua 0,005. 
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23.52. 


23.53. 


23.54. 


23.55. 

23.56. 


23.57. 


23.58. 

23.59. 


23.60. 

23.61. 


Ha MOMeHT B3JieTa yneSHBiH caMojieT AH-52 flOJiaceH Ha- 
6paTB ckopoctb 90 km/h, Kanyio moih;hoctb pa3BHBaiOT ero 
flBHraTejiH Ha B3JieTHoń noaoce ,u;jihhoh 100 m, ecjin Mac- 
ca caMOJieTa 1 t, a Koa(J)(J)imHeHT conpoTHBJieHHa 0,02? 

noe3fl, Bec KOToporo 600 kH, otxo,o;ht Ha 200 m ot cthh - 
n ;hh 3a 40 c. OnpeflejiHTe MrHOBeHHyio mohjhoctb, koto- 
pyio pa3BHBaiOT flBHraTejiH noe3,a;a b momcht t = 40 c, ecjra 
Koac})(})Hri;HeHT conpoTHBJieHHH flBHaceHHio 0,025. 

Tpy30BHK Maccoń 6 t, flBnraacB paBHoycKopeHHO, Ha mo- 
MeHT, Kor^a ckopoctb ero flBHaceHHa cocTaBjiaeT 72 km/h, 
HMeeT MOEIHOCTB 150 kBt. C KaKHM yCKOpeHHeM flBHJKeT- 
CH rpy30BHK? 

3jieKTpOB03, flBHraHCB C nOCTOaHHOH CKOpOCTBK) 54 km/h, 
pa3BHBaeT moiijhoctb 600 kBt. OnpeflejiHTe CHJiy Tara 
3JieKTpoB03a, ecjin Knfl ero flBHraTejień 75 %. 

OnpeflejiHTe CHJiy conpoTHBJieHHa pe3aHHio CTporajiBHoro 
cTaHKa, ecjin ckopoctb pe3aHHa 0,75 m/c, mohjhoctb abh- 
raTejia CTaHKa 7,5 kBt, a ero Kn/J 70 %. 

Kobhi aKCKaBaTopa noflHHMaeT 200 Kr necKa Ha BBicoTy 3 m 
3a 5 c. OnpefleaHTe Kn,IJ flBHraTeaa noflieMHoro ycTpoń- 
cTBa, ecjiH ero mohjhoctb 2 kBt. 

Mohjhoctb flBHraTejia Hacoca 28 kBt, a Kn^ — 45 %. 
Ha Kanyio BBicoTy Hacoc mojkct hoahstb 150 m 3 HecJ)TH 3a 
10 MHH? 

fljIH OTKaHHBaHHH BOflBI H3 HiaXTBI nOCTaBHJIH HaCOC C flBH- 

raTejieM moiuhoctbio 7 jioma,fl;HHBix chji (1ji.c.~736Bt). 

CKOJIBKO TOHH BOflBI MOJKHO OTKaHaTB H3 HiaXTBI rjiyÓHHOH 

20 m 3a 5 h HenpepBiBHon pa6oTBi Hacoca, ecjin ero Knfl 
82 %? 

HejiOBeK KanaeT pyHHBiM HacocoM c Kn/J 30 % Bo^y H3 
KOJiOflpa. OnpeflejiHTe rjiyÓHHy KOJioflpa, ecjin HejiOBeK 3a 
1 nac HaKanaa 1,2 m 3 boabi. Mohjhoctb nejioBeKa chhtbh - 
Te paBHOH 0,1 JIOHiaflHHOH CHJI BI. 

noflTjeMHBiH KpaH, flBHraTejiB KOToporo HMeeT moih;hoctb 
15 kBt, noflHHMaeT rpy3 co ckopoctbio 0,3 m/c. Tpy3 
kbkoh MaccBi noflHHMaeT KpaH, ecjin Knfl flBHraTeaa 

75 % ? 
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23.62. 


Mom;HOCTB rHflpo9JieKTpocTaHu;HH cocTaBJineT 75 MBt, 
a Kllfl ee TypSirabi — 80 %. Ckojibko KyóoMeTpoB boabi 
K ajKflyio ceKyHfly naflaeT c ee iijiothhbi? IIjiOTHHa noflHH- 
MaeT ypoBeHB boabi Ha 15 m. 


23.63. 


KaKyio moih;hoctb HMeeT rHApoajieKTpocTaHpiiH, ecjin Ha 
jionacTH ee TypSnHBi c bbicotbi 12 m KajKAyio MHHyTy na- 
AaeT 220 m 3 boabi? Knfl TypSnHBi 85 %. 


23.64. 


Kaicon Kim HMeeT HaKJioHHaa nnocKOCTB c yrjioM HaKjio- 
Ha 15°, eCJIH K 09 (|)(ł)HIi;HeHT TpeHHH BO BpeMH ABHJKeHHH 
no Heń paBHaeTca 0 , 2 ? 


23.65. OnpeAejiHTe KII^ HaKJiOHHoń njiocKOCTH ajihhoh 2,6 m 
H BBICOTOH 1 M, eCJIH K09(})(})HU;HeHT TpeHHH BO BpeMH ABH- 

nceHHH no Heń cocTaBJiaeT 0,15. 


23.66. 


C noMoipBio noABHJKHoro ÓJiOKa noAHiiMaiOT rpy3 Maccoń 
33 Kr Ha BBicoTy 4 m, npHKJiaABiBan k CBoSoAHOMy KOHpy 
BepeBKH CHJiy 200 H. OnpeAejiHTe Kim 6jiOKa, ecjiH Mac- 
ca caMoro SjiOKa 1,5 Kr. Kanaa cnjia TpeHHH AeńcTByeT bo 
BpeMH noA^eMa rpy3a? 


23.67. 


KaKoń Kim HMeeT noABHjKHBiń 6 jiok Maccoń 900 r, ecjin 
c ero noMorpBio noAHUjin rpy3 Maccoń 30 Kr? 


3-m ypoBeHb cjio>khoctm 


23.68. 


IIoAHHMaH MpaMopHyio CTaTyio co Ana 03epa rjiySnHoń 
10 m, apxeojiorn bbihojihhjih paóoTy 34 k^jk. OnpeAejiH¬ 
Te Maccy CTaTyn. ConpoTHBjieHneM boabi mojkho npeHe- 
SpenB. pM P aM = 2700 kt / m s . 


23.69. 


Co Ana peKH rjiySHHoń 10 m Ha 6eper, BBicoTa KOToporo 
5 m, noAHHJin rpaHHTHyio rjiBiSy oS^eMOM 0,4 m 3 . Kanaa 
paSoTa Sbijia BBinojmeHa npn otom? 


23.70. Kanyio paóoTy BBinojmaeT jieBBiń HcejiyAoneK cepApa 3a 
1 mhh, ecjin cHCTOJiHHHoe AaBJieHHe paBHo 16 Kila, a oS^eM 
kpobh, BBiTajiKHBaeMoń npn KajKAOM coKpaipeHHH mejiy- 
AOHKa, cocTaBJiaeT 70 cm 3 ? HacTOTa nyjiBca 68 yAapoB 

B MHHyTy. 


23.71. 


B CTapHHy JKepHOBH MeJIBHHp npHBOAHJIH B ABHJKeHHe JIO- 
ruaAH. OnpeAejiHTe CHJiy tuth jiomaAH, KOTopaa ABnrajiacB 
no Kpyry paAHycoM 3 m, coBepmaH 4 oSopoTa b MHHyTy. 
MoipHOCTB jiomaAH cmiTańTe paBHoń 500 Bt. 
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23.72. ^BnraTejiB mjiH(J)OBa.iiBHoro CTaHKa HMeeT moih;hoctb 
300 Bt h BpamaeTca c nacTOTOH 480 o6/mhh. /JeTajiB bo 
BpeMH o6pa6oTKH npnjKHMaHJT k paOonen noBepxHOCTH 
CTaHKa c chjioh 120 H. OnpeflejiHTe flnaMeTp mjracl)OBajiB- 
Horo flHCKa. Koa(|)(|)Hii;HeHT TpeHHH MejKfly fleTajiBio h pa- 
Soneń noBepxHOCTBK> flHCKa 0,4. 

23.73. C Kanon ckopoctbk) noe3fl MaccoS 600 t paBHOMepHo nofl- 
HHMaeTCH no ckjiohy c HaKJioHOM 0,005, ecjm cnjia Tpe¬ 
HHH cocTaBJiaeT 10 kH, a moiuhoctb flBHraTejień TenjiOBO- 
3a 800 kBt? 

23.74. TaroBan moiijhoctb TpaKTopa T-150 72 kBt. C Kanon no- 

CTOHHHOH CKOPOCTBK) OH CMOHCeT THHyTB npHpen MaCCOH 

5 t Ha noflieM c yrnoM HanjioHa 12°, ecjin Koa^cJrapHeHT 
TpeHHH cocTaBJiaeT 0,4? 


23.75. 


OnpeflejiHTe cpeflHioio moih;hoctb, KOTopyio pa3BHBaeT rbh - 
raTejiB MOTopnKJia Ha no^teMe, cocTaBJiHiomeM 2 m Ha 
100 m nyTH, ecjin motophkjihct, TporaacB c MecTa, nepe3 
100 m flocTnraeT ckopocth 36 km/h. OSrpaa Macca moto- 
PHKJIHCTa H MOTOpiIKJia 400 Kr. K03Cl)Cl)HH;HeHT TpeHHH co- 
cTaBjiaeT 0,08. 


23.76. 


BejiocnneflHCT MaccoH 80 nr, B^essnaa Ha ropy c yrjioM Ha- 
KJioHa 2°, pa3roHHeTCH ,n;o ckopocth 7,2 km/h Ha ynacTKe 
fljiHHoii 50 m. Kanyio cpeflHioK) moih;hoctb pa3BHBaeT Be- 
jiocnneflncT? Ko3tl)cl)HH;HeHT conpoTHBJieHHH 0,03. 


23.77. H3 maxTBi rjiySnHon 200 m paBHOMepHo noflHHMaioT KJieTB 
Maccon 500 Kr Ha KaHaTe, KajKflBin MeTp KOToporo HMe¬ 
eT Maccy 1,5 nr. Kanyio paSoTy npn 9tom bbihojihhiot? 
OnpeflejiHTe Kllfl ycTaHOBKH. ConpoTHBjieHHeM B03fly- 
xa mojkho npeHeSpeHB. ycKopeHne CBo6oflHoro nafleHiia 
g~9,8 m/c 2 . 


23.78. TpaHcnopTep c Kn/J 80 %, flJiHHa jieHTBi kotopo- 
ro 4 m, a yroji HaKJioHa 22°, noflHHMaeT rpy3 Maccoii 
400 nr Ha njiaTtJiopMy 3a 2 c. Kanyio moiijhoctb pa3BHBa- 
eT ajieKTpoflBiiraTejiB TpaHcnopTepa? 

23.79. Ha 9CTanafly bbicotoh 3 m, flBHraacB paBHOMepHo co cko- 
Poctbk) 18 km/h, 3a 3 c 3aexaji motophkjihct, Macca koto- 
poro c motoh;hkjiom 90 nr. OnpeflejiHTe CHJiy thth flBHra- 
TejIH MOTOpHKJia, eCJIH Knfl HHKJIOHHOH njIOCKOCTH 75 % . 
Kanyio moih;hoctb pa3BHJi flBnraTejiB? 
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24. MEXAHMHECKAfl SHEPmfl. 3AK0H 
COXPAHEHMfl MEXAHMHECKOM 3HEPfMM 


flpuMep peweHua 3aflan 


Barana. Ilyjia Maccoń 10 r jieTejia ropH30HTajibHO co CKopocTtio 
800 m/c h npoOnjia Tejio Maccoń 1,2 Kr, KOTopoe bhciit Ha noflBece 
fljiiiHoń 1,5 m (cm. pucyHOK). B pe3yjiBTaTe ckopoctł nyjiH yMeHb- 
niHjiacb ,a;o 700 m/c. OnpeflejiHTe cnjiy HaTHJKeHHH noflBeca b momcht 
H anSojibmero OTKJiOHeHiia Tejia ot nojiojKeHHH paBHOBecna. ConpoTHB- 
jieHueM B03flyxa npeHeSpernTe. 


flano: 
m = 10 r 
M = l,2 Kr 
v 1 = 800 m/c 
v 2 = 700 m/c 
Z = 1,5 m 
g = 10 m/c 2 
T —? 


CH 

m = 10 -2 Kr 


Peuienue 



B MOMeHT HaHSojibmero otkjiohchhh Ha Tejio fleńcTByiOT flBe 
chjibi: CHJia THJKecTH (mg) h cnjia HaTfUKem-in noflBeca ( T ), npnneM 

Mg 

T cosa = Mg , oTKyfla T = -. PaccMOTpHM TpeyrojibHHK AOB, rg,e 


OB 

cosa =- 


OA 


l-h 

-, Tor,a;a 


cos a 
T _ Mgl 
l-h ' 


BbicoTy noflieMa Tejia onpeflejiHM, Bocnojib30BaBHiHCb 3aKOHOM co- 

Mv 2 , , v 2 

xpaHeHHH aHeprHH, cornacHO KOTopoMy - = Mgn , oTKyfla h = —. 

2 2 g 

Ilo 3aKOHy coxpaHeHHH HMnyjibca: mv 1 =mv 2 + Mv, hjih b npo- 

m(v - u ) 

eKn;nHx Ha ocb OX: mv l = mv 2 + Mv, OTKyfla v — —---, Tor^a 


2 gM 2 


H, COOTBeTCTBeHHO, 


Mgl 

m2 { V l~ V 2) 2 

2 gM 2 
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01 AMCMC 


Ilocjie Heo6xo,a;HMŁix npeo6pa30BaHnń nojiynaeM KOHeHHyio $op- 
Myjiy: 


T = 


2 M 3 g 2 l 


2M 2 gl-m 2 (v 1 -v 2 ) 

3 M 1 

Kr ■ — 

IIpoBepHM efliiHi-mbi: [t] =-— 

BtmojiHHM pac^eTti: 


Kr - m 


Kr 


M M 
C C 


= H. 


_ 21 ’ 23l ° 2 ; 1 ’ 5 _. 12,8. 

2101,51,2 2 -(lO -2 ) (300-700) 2 
TaKHM o6pa30M, T = 12,3 H. 

Omeem: cnjia HaTaKeHaa no^Beca b momcht HanOojiŁmero otkjio- 
HeHHfl Tejia T~ 12,3 H. 



1 -fi ypOBeHb CJIOKHOCTM 


24.1. 


Ha noflCTaBKe ctoht Ba3a Maccoń 1,5 Kr. BbicoTa nofl- 
CTaBKH 1,8 m. OnpeflejiHTe noTeHpHajibHyio aHeprnio Ba3bi 
OTHOCHTejIbHO nOJia H OTHOCHTejIbHO CTOJia, BblCOTa koto- 
poro 1,2 m. 


24.2. OnpeflejiHTe noTeHpHajibHyio 9HeprHio Tejia Maccoń 12 Kr, 
HaxoflHELi;eroca Ha bkicotc 8 m Hafl noBepxHOCTbio 3Cmjih. 


24.3. Ha KaKoń BbicoTe Hafl noBepxHOCTbio 3eMjin mhh Maccoń 
350 r HMeeT noTeHpnajibHyio aHeprnio 14 ^jk? 


24.4. Ha BbicoTe 22 m Hafl noBepxHocTbio 3cmjih noTeHpnajib- 
Haa aHepruH rnapnKa cocTaBJiaeT 4,4 k^jk. OnpeflejiHTe 
ero Maccy. 


24.5. Mhh Maccoń 300 r Spocnjm c BbicoTbi 8 m, nocjie yflapa 
o 3eMJiio oh noflnpbirHyji Ha BbicoTy 7 m. Ha CKOJibKO H3- 
MeHHJiacb noTeHpHajibHaa SHeprua Mana? noneMy? 


24.6. OnpeflejiHTe noTeHpnajibHyio aHeprHio cacaToń npyjKHHbi, 
KOTopaa nofl fleńcTBHeM chjiki 2 kH coKpaTHJiacb Ha 
24 MM. 

24.7. noTeHpHajibHaa 9HeprHH ynpyro flecJiopMHpoBaHHoro pe- 
3HHOBoro acryTa HcecTKOCTbio 5 kH/m cocTaBJiaeT 16 ^jk. 
OnpeflejiHTe ero aScojiioTHoe yfljiHHeHHe. 
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24.8. 


24.9. 


24.10. 


24.11. 


24.12. 


24.13. 


24.14. 


24.15. 

? 24.16. 

? 24.17. 


24.18. 


IloTeHii;HajiBHaa 9Heprna npyjKHHbi, cacaToń Ha 5 cm, paB- 
HaeTCH 64 k/Jhc. OnpeflejiHTe K09(J}(}}Hii;HeHT acecTKOCTH 
3 toh npyjKHHbi. 

KaKyio KiiHeTHHecKyio aHeprHio HMeeT Teno Maccoń 2 Kr, 
flBHJKyipeeCH CO CKOpOCTbK) 3 m/c? 

Onpe,zi;ejiHTe Maccy MeTeopa, flBHjKyiperoca co CKopocrbio 
40 km/c h HMeiorpero KHHeTHnecKyio aHeprnio 40 I/IJjk. 

C KaKOH CKOpOCTbK) flOJIJKeH flBHraTbCH aBTOMOSHJIb Mac- 
coń 1,5 t, hto6bi ero KHHeTHnecKaa 9Heprna cocTaBJiajia 
180 k^jk? 

KaKyio paSoTy Heo6xoflHMo BbinojranTb, htoSbi ocTaHOBHTb 
aBTOMOSHJIb MaCCOH 2 T, KOTOpblń flBHJKeTCH CO CKOpOCTbK) 

54 km/h? 

Hto6bi npoÓHTb flocKy tojiih;hhoh 100 mm, Heo6xoflHMO 
BbinojiHHTb pa6oTy 800 /Jjk. MoJKeT jih npoSnTb ee nyjia 
Maccoń 16 r, KOTopaa no^JieTaeT k floCKe co CKopocTbio 
300 m/c? 

Onpe,zi;ejiHTe Maccy noe3fla, ecjra fljia yBejmneHHa ero cko- 
pocTH c 36 km/h flo 54 km/h 9jieKTpoB03 BbinojiHHJi pa6o- 
Ty 190 M/^jk. 

Onpe/jejiHTe nojiHyio MexaHHHecKyio aHeprnio KOCMunecKO - 
ro Kopaójia Maccoń 2 t, kotopbih flBHJKeTca c nepBoń koc- 
MHHeCKOH CKOpOCTbK), paBHOH 7,9 km/c, Ha BblCOTe 300 KM. 

06 r bHCHHTe, noneMy ,h;jih 3anycKa cnyTHHKa Sojibmeń 
Maccbi Ha onpeflejieHHyio op6nTy Heo6xoflHMO H3pacxoflo- 
BaTb Sojibine aHeprHH, neM fljia 3anycKa cnyTHHKa MeHb- 
meń Maccbi. 

napamioTHCT paBHOMepHo cnycKaeTca Ha napamioTe, cae- 
flOBaTeabHo, ero KHHeTiinecKaa 9Heprna He H3MeHaeTca, 
a noTeHpnaabHaa yMeHbmaeTca. He HapymaeTca jih 3a- 
koh coxpaHeHHH 9HeprHH? noneMy? 

MajibHHK Ha caHKax cbe3JKaeT c ropKH bbicotoh 1 m, npn- 
o6peTaa b KOHpe ee CKopocTb 4 m/c. CoxpaHaeTca jih npn 
9tom flBHHteHHH MexaHHHecKaa 9Heprna, ecjm Macca Majib- 
HHKa BMecTe c caHKaMH 40 Kr? noneMy? Kanyio pa6oTy 
BbinojmaeT cnjia conpoTHBJieHHa? YcKopeHHe cBoOoflHoro 

nafleHHH g = 9,8 m/c. 2 . 
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24.19. 


Ha KaKyio MaKCHMajibHyio BbicoTy Ha# noBepxHOCTbio 3eM- 
jih MOJKeT noflHHTbCH noflSpomeHHoe Tejio Maccoń 500 r, 
ecjiH b MOMeHT OpocKa KHHeTHHecKaa aHeprna Tejia paB- 
Ha 200 fljK? ycKopeHne cBoOoflHoro na^emia CHHTańTe 
paBHbiM 9,8 m/c 2 . 


24.20. Ky3HeaHK npbiraeT c MecTa BepTHKajibHO BBepx Ha BbicoTy 
54 cm. Kanyio CKopocTb oh HMeeT b momcht OTTajiKHBa- 
hh3? Chjioh conpoTHBJieHHH B03flyxa npeHeOperHTe. 

24.21. C Kpaa MaccHBHoń ctJjepHaecKoń aanin paflnycoM 45 cm 
C0CKajib3BiBaeT 6e3 TpeHHa HeSojibmoe Teao. noaojKeHHe 
Teaa b HaaajibHbiH momcht BpeMeHH noKa3aHO Ha pncyH- 
Ke. Onpe/jejiHTe CKopocTb flBiiJKeHHa aToro Teaa b HHjKHeń 
TOHKe aamn. 



24.22. Kanaa bo^bi cboOoaho na^aeT c BbicoTbi 450 m. Onpeflejm- 
Te ee noTeHpHajiBHyio h KHHeTHaecKyio sHepran Ha BbicoTe 
200 m, ecjiH Macca KanjiH 2 r, a conpoTHBJieHHeM B03flyxa 
mojkho npeHeSpeab. 


24.23. 


KaMeHb 6pocnjm BBepx co CKopocTbio 20 m/c. OnpeflejraTe 
ero noTeHpnaabHyio h KHHeTHaecKyio OHeprHH Ha BbicoTe 
4 m oTHOCHTeabHO tohkh Opocna, ecjra Macca KaMHa paB- 
Ha 30 r. ConpoTHBaeHHeM B03flyxa mojkho npeHeSpeab. 


24.24. 


BaroH Maccoń 36 t, kotopbih flBHjKeTca co CKopocTbio 
2 m/c, HaTaaKHBaeTca Ha npyjKHHHbiń aMopTH3aTop 
h ocTaHaBaHBaeTca. Ha ckojibko CJKaaacb npyjKHHa aMop- 
TH3aTopa, ecjiH ee JKecTKOCTb cocTaBjiaeT 225 kH/m? 


24.25. MaabHHK BbinycTHJi KaMemeK Maccoń 20 r H3 poraTKH. Ka- 
MemeK floeTHr BbicoTbi 40 m h ynaa. Bo BpeMa «BbiCTpeaa» 
pe3HHOBbiń jKryT, Hcnojib30BaHHbiń b poraTKe, pacTHHyji- 
ca Ha 20 cm. OnpeflejiHTe KoacJaJjHpneHT jkcctkocth jKry- 
Ta. ConpoTHBJieHHeM B03/i;yxa mojkho npeHeSpeab. 
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24.26. 


Kanyio ckopoctb npnoGpeJia CTpejia, BbinyipeHHaH BBepx, 
Maccoń 50 r, ecjm nepe/i; BtiCTpejiOM Jiyn 6biji ae(])opMnpoBaH 
Ha 10 cm? KoafJjcJjHpHeHT jKecTKOCTH jiyKa paBeH 2 kH/m. 
Ha Kanyio MaKCHMajiBHyio BBicoTy no^HUMeTCH CTpejia? Co- 
npoTHBJieHneM B03flyxa mojkho npeHeSpem,. 


2-m ypoBeHb cjio>khoctm 


24.27. 


Kanyio KUHeTunecnyio aHeprnio HMeeT Tejio Maccoń 500 r 
nepe3 2 c ot Hanajia cBoóoflHoro nafleHHH, ecjin oho He 
ycnejio aocthhb noBepxHocTH 3eMjin? 


24.28. 


TejiejKna Maccoń 9 nr flBHjneTCH no,a; fleńcTBHeM chjibi 
60 H. Onpe,a;ejiHTe KiiHeTHnecnyio aHeprnio flBHjKeHHH Te- 
jiesKKH nepe3 3 c ot Hanajia ee flBHjKeHHH. 


24.29. OflHopoflHBiń map (paflnyc mapa R; hjiothoctb BeipecTBa, 

H3 KOTOPOTO OH H3rOTOBJieH, p) JieJKHT Ha rOpH30HTajIB- 
hoh noBepxHOCTH. HeMy paBHa noTeHpnajiBHaa aHeprHH 
mapa? 


? 24.30. B nanoM cjiynae Heo6xoflHMO MeHBme aHepimn: npn 3a- 
nycne HCKyccTBeHHoro cnyTHHKa 3eMJiH b,zi;ojib MepHflna- 
Ha HJIH BflOJIB BKBaTOpa B CTOpOHy BpaipeHHH 3eMJIH? 


24.31. 


OnpeflejiHTe noTeHpnajiBHyio h KHHeTHnecKyio aHeprnn 
Tejia Maccoń 100 r, SpomeHHoro BepTHnajiBHo BBepx 
co ckopoctbk) 15 m/c, nepe 3 2 c ot Hanajia flBHJKeHHH. 


24.32. 


Tejio SpOCHJIH r0pH30HTaJIBH0 CO CKOpOCTBK) 10 m/c. 
Onpe,zi;ejiHTe ckopoctb Tejia nepe3 1 c nocjie Hanajia abh- 
HCeHHH, eCJIH B 3TOT MOMeHT TejIO eipe He flOCTHTJIO 3eM- 
Hoń nOBepXHOCTH. 


24.33. 


C BBICOTBI 2 M Ha ropH30HTaJIBHyK> CTajIBHyiO nOBepXHOCTB 
naflaeT mhh Maccoń 200 r h no,a;npBirHBaeT Ha BBicoTy 
1,5 m. OnpeflejiHTe nepeflaHHBiń nojiy HMnyjiBc, H3MeHe- 
HHe MexaHHHeCKOń 3HeprHH H oSTmCHHTe npHHHHBI aToro 
H3MeHeHH3. 


24.34. 


C nanoń ckopoctbk) cjieflyeT 6pochtb bhh3 c bbicotbi 3 m 
TeHHHCHBiń mapHK, hto6bi nocjie aOcojiioTHo ynpyroro 
yflapa o 3 eMJiio oh noflnpBirHyji Ha BBicoTy 8 m? ConpoTii- 
BJieHHeM B 03 ,a;yxa mohcho npeHeSpenB. ycnopeHHe cbo6o,u;- 
hoto nafleHHH £ = 9,8 m/c 2 . 
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24.35. 


MHH SpOCHJIH BepTIIKajIbHO BBepX CO CKOPOCTŁIO 16 m/c. 
Ha Kanon BBicoTe KHHeTHaecKaa aHeprna Mana 6yfleT paB- 
Ha ero noTeHpHaabHon OHeprnH? ycKopeHne cBo6o,a;Horo 
nafleHHa £ = 9,8 m/c 2 . 


24.36. C KaKoń cKopocTbio cjie^yeT nycTHTb BepTHKaabHO BBepx 
cTpejiy, htoObi Ha BbicoTe 7,5 m ee KHHeTHaecKaa aHeprna 
6biJia BflBoe MeHbme noTeHpnaabHOH? 


24.37. C BblCOTbl 10 M BepTHKajibHO BBepX SpOCHJIII MM CO CKO' 
pocTbio 5 m/c. OnpeflejiHTe CKopocTb, c KOTopoń mjjh 
KOCHeTca noBepxHOCTH 3eMJiH. ConpoTHBJieHHeM B03flyxa 
mojkho npeHeSpenb. 

24.38. Tejio Spocnan c BbicoTbi 3 m nofl yrjioM 60° k ropn30H- 
Ty c HaaajibHOH CKopocTbio 13 m/c. OnpeflejiHTe CKopocTb, 
c KOTopoń Tejio KOCHeTca noBepxHOCTH 3eMJtH, h ee Ha- 
npaBjieHHe. ConpoTHBJieHHeM B03flyxa mojkho npeHeSpeab. 

24.39. nyjia nona^aeT b hhjhk c necKOM, Macca KOToporo 9 Kr, 
h 3acTpaeT b HeM (cm. pncyHOK). Ha cnoabKO coatMeT- 
ca npyjKHHa acecTKOCTbio 400 H/m, ecan Macca nyjin 8 r 
H flBHJKeTCa OHa CO CKOPOCTBIO 100 m/c? 




77Z777777ŹŹ$-/ 




3-m ypoeeHb cjio>khoctm 

? 24.40. nocjie BCTpaxHBaHHa HenojiHoro Beflpa c KapTO$ejieM Han- 

SojibHine KapTOfJieaHHbi Bcer^a OKa3biBaiOTca cBepxy. no- 
aeMy? 

? 24.41. ^BHHcyTca ,n;Ba oflHHaKOBbix Teaa: OflHO (Teao A) 

C0CKaab3biBaeT 6e3 TpeHHa no HaKJioHHon njiocKOCTH, 
a BTopoe (Teao B) oflHOBpeMeHHo c nepBbiM cbo6o,o;ho nafla- 
eT Bflojib KaTeTa toh caMOH naocKOCTii. OnpefleaHTe: a) 6y- 
flyT jih KOHeaHbie ckopocth Tea oflHHaKOBbiMH; 6) OTanaa- 
eTca aa ot Hyaa hx OTHocHTeabHaa CKopocTb. 
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24.42. 


BejiocnneflHCT flOJmeH npoexaTb no Tpeny, HMeiorpeMy 
(|)opMy «MepTBon neTJin» pa^nycoM R = 3 m (cm. pncy- 
hok). C Kanon HaHMeHbmeń BbicoTbi BejiocnneflncT floji- 
JKeH HanaTb flBHJKeHne, htoSbi, He paOoTan neflajiHMn, 
npoexaTb Bepxmoio Tonny Tpena? TpeHneM mojkho npe- 
HeSpenb. 



24.43. 


HeSojibmoe Tejio cocKajib3biBaeT no HaKJiOHHon njiocKO- 
cth, nepexoflanj;eH b «MepTByio neTJiio», nan noKa3aHO Ha 
pncymce, c BbicoTbi H = 2R, r^e R — pa/jnyc neTjin. Ha 
Kanon BbicoTe Tejio OTopBeTca ot neTjin? TpeHneM mojk¬ 
ho npeHeSpenb. 


24.44. Tejio, BbiBefleHHoe H3 coctohhhh paBHOBecnH, cocKajib- 
3biBaeT 6e3 Tpemia c BepxHen tohkh nojiyc<J)epbi paflny- 
com R (cm. pncyHOK). Ha Kanon BbicoTe Tejio OTopBeTCH 
ot noBepxHOCTn nojiyc4>epbi? 




K 3adaue 24.43 


K 3adaue 24.44 


24.45. ,D,Ba HiapnKa, Mąceni kotopbix 30 r h 15 r, flBnjKyTCH c Ofln- 
HaKOBon CKopocTbio 3 m/c HaBCTpeny flpyr flpyry. C Kann- 
mh ckopocthmh ohh pa3JieTHTCH nocjie a6cojiK>THo ynpyro- 
ro peHTpajibHoro y,o;apa? 
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24.46. Bo CKOJIbKO pa3 H3MeHHJiaCb CKOpOCTb flBHJKeHHH aTOMa 
Tejina nocjie aScojnoTHo ynpyroro peHTpajibHoro ctojikho- 
BeHHH c HenoflBHJKHbiM aTOMOM rn^poreHa? 

24.47. ^Ba mapHKa, Maccbi kotopbix 30 r h 15 r, ABnacyTca co 
CKOpOCTHMH 2 M/C H 3 m/C COOTBeTCTBeHHO: a) HaBCTpeay 
flpyr flpyry; 6) b o,o;Hy n Ty ace CTopoHy. C KaKiiMii CKopoc- 
thmh ohh 6y^yT flBHraTbca nocjie hx Heynpyroro yflapa? 
Ha CKOJibKo H3MeHHTca KHHeTHaecKaa aHeprna cncTeMbi 
nOCJie CTOJEKHOBeHHH inapuKOB? 

24.48. IIIapHK Maccon m, flBnraacb co CKopocTbio v, CTajiKHBaeT- 
ca c TaKHM ace inapnKOM, tojibko HenoflBnacHbiM. KaKaa 
aacTb MexaHHaecKOH aHeprnn npeBpaTnjiacb bo BHyTpeH- 
Hioio, ecjiH yflap 6biji HeynpyrnM? 

24.49. Ha tohkom jierKOM CTepame ajihhoh 1 m bhcht rpy3. 
B Hero nona^aeT jieTaipaa ropn30HTajibHO nyjia, BCJie/i;- 
CTBHe aero CTepjKeHb OTKjiOHaeTca ot BepTHKajra Ha yroji 
10°. Macca mapa b 1000 pa3 MeHbrue Macew rpy3a. Onpe- 
flejiHTe CKopocTb, c KOTopoń flBnrajiacb nyjia. ycKopeHHe 
cBoóoflHoro nafleHHa g = 9,8 m/c 2 . 

24.50. ^Ba rpy3HKa, Maccbi kotopbix 100 r h 150 r, noflBemeHbi 
Ha napajuiejibHbix hhthx ajihhoh no 80 cm TaK, hto rpy- 
3hkh KacaiOTca flpyr ,zi;pyra. MeHbmnn H3 hhx OTKJioHnjin 
Ha 60° n OTnycTHjm. Ha Kanyio BbicoTy noflHHMyTca rpy- 
3hkh, ecjm yflap 6biji HeynpyrnM? 
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MEXAHMHECKME K0J1EEAHM9I M BOJIHbl 


25. MEXAHMHECKME KOJ1E5AHM9I 


flpuMep peweHua 3aflan 


3aflaHa. flBa rpy3HKa, noflBemeHHBie k npysKHHe, KOJieSjiiOTca 
c nepnoflOM 2,5 c. O^hh H3 3thx rpy3HKOB, noflBemeHHBiń k toh ca- 
moh npyacHHe, KOJieSjieTca c nepnoflOM 1,5 c. KaKHM 6yfleT nepnofl 
KOJieSaHHH BToporo rpy3HKa Ha toh ace caMoń npyjKHHe? 


flano: 

T = 2,5 c 
7; = 1,5 c 

T — ? 

2 


Peiuenue 

CorjiacHO $opMyjie nepno^a npyjKHHHoro MaaT- 
HHKa: 

T = 2li ^hżK ; (1) 

71 = 2ti^; (2) 

T 2 = 2n^. (3) 


H3 ypaBHeHHH (2) Bbipa3HM k = -j- 5 -. 

■^1 

IloflejiHB ypaBHeHue (1) Ha ypaBHeHne (2), HańfleM m 2 : 

M T '-T?) 

m 2= -^-• 

Ilocjie noflCTaHOBKH nojiyHeHHBix BBipajKeHHH fljia k h m 2 b (j>op- 
Myjiy fljia onpeflejieHHa nepnofla KOJieSaHHH BToporo rpy3HKa 6yfleM 
HMeTB: 

T 2 = ylT*-T? . 

IIpOBepHM eflHHHpBi: [r 2 ] = Vc 2 -c 2 = c. 


BBinojiHiiM pacaeTBi: {T^} = yj 2,5 2 -1,5 2 =2. 

TaKHM o 6 pa 30 M, T 2 = 2 c. 

Omeem: nepnofl KOJieóaHHH BToporo rpy 3 HKa 7^=2 c. 
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1 -M ypOBeHb CJIOKHOCTM 


25.1. 


OfliiH mapHK HaxoflHTCH Ha flHe nojiyc<}>epBi, flpyroń — Ha 
BepniHHe TaKOH caMoń nojiyccł)epbi. Kanon H3 hhx óyfleT 
coBepmaTB cBoóoflHBie KOJieóaHHH nocjie BBiBo^a H3 cocto- 
HHia paBHOBeCHH? 


25.2. Kanne H3 npnBe r zi;eHHBix mme npeflMeTOB hbjihhjtch cbo- 
SoflHo KOJieóJHomiiMHca: a) nrjia HiBeimoH MamiiHKn; 
6) CTpyHa niTapBi; b) nopmeHB flBHraTejin BHyTpeHHe- 
ro cropaHHa; r) CTpejina KOMnaca; fl) BeTBB nycTa nocjie 
nopBiBa BeTpa? 


25.3. 


Jloflna, KOTopaa KanaeTCH Ha mopckhx BOjraax, 3a 25 c 
coBepnmjia 10 nojiHBix KOJieóaHHH. OnpeflejiHTe nepnofl 
h nacTOTy KOJieóaHHH jio,o;kh. 


25.4. 3a 60 c Tejio coBepmaeT 120 nojiHBix KOJieóaHHH. Onpe- 
flejmTe nepnofl, nacroTy h pHKjranecKyio nacroTy KOJieóa- 
hhh 3Toro Tejia. 


25.5. BBiHHCJiHTe 3HaneHHe nacTOTBi h nepno^a KOJieóaHHH Tejia, 
ecjrn pHKJiHHecKaa nacTOTa ero KOJieóaHHH paBHa 50n c 1 . 

25.6. IlepHOfl KOJieóaHHH MajieHBKoro rnapHKa Ha /jjihhhoh 
HepacTHJKHMOH hhth paBeH 4 c. OnpeflejiHTe, ckojibko 
nOJIHBIX KOJieóaHHH HiapHK COBepiHHT 3a 6 c. 


25.7. ypaBHeHne rapMOHHHecKHx KOJieóaHHH HMeeT bh^: 

f 71 ^ 

x = 0,05sin 0,0l7tiH — , r^e Bce BejiHHHHBi 3aflaHBi b chc- 

l 2 J 

TeMe CH. Onpe,zi;ejiHTe aMnjiHTyfly, HanajiBHyio (})a3y, h;h- 
KJiHnecKyio nacTOTy h nepnofl 3 thx KOJieóaHHH. 


25.8. OxapaKTepn3yHTe KOJieóaHHe, KOTopoe 3aflaHO ypaBHeHH- 
eM x = 2cos47ii, ecjin t H3MepneTCH b ceKyHflax, a x — 

B CaHTHMeTpaX. IIOCTpOHTe rpa$HK 3THX KOJieóaHHH. 


25.9. 


3anHHiHTe ypaBHeHiie rapMOHH T iecKHx KOJieóaHHH, 
KOTopBie coBepmaiOTCH no 3anoHy KOCHHyca, ecjrn nepn- 
ofl KOJieóaHHH cocTaBJiaeT 0,25 c, aMnjiHTyfla — 6 cm, a Ha- 
najiBHaa <}>a3a KOJieóaHHH — 0,571 pa#. 
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25.10. 


25.11. 


25.12. 


? 25.13. 


25.14. 


25.15. 


? 25.16. 


25.17. 


25.18. 


25.19. 


KaKoS BH,a; HMeeT ypaBHeHue rapMOHHnecKHx KOJieóaHHH 
fljia Tejia, HanajibHaa $ a3a KOJie6aHHH KOToporo paBHa 
Hyjiio, pHKJinaecKaa nacTOTa cocTaBJiaeT 10n c -1 , a MancH- 
MajiBHoe OTKjiOHemie ot nojiojKemia paBHOBecna — 12 cm? 
IIpHMHTe bo BHHMaHHe, hto KOJie6aHHH coBepmaiOTca no 
3aKOHy CHHyca. IIocTpoHTe rpacJmK 9 thx KOJieSaHHH. 

OnpeflejiHTe aMnjiHTyfly rapMOHHnecKHx KOJiedamm, 
KOToptie coBepmaiOTca no 3aK0Hy KOCHHyca, ecjra fljia 

(|)a3bi CMeipeHHe ot nojiojKetraa paBHOBecna cocTaBJia- 

eT 4 cm. 

fljia KaKoii <J>a3bi rapMOHnnecKnx KOJieóaHun, coBepma- 
eMbix no 3aKOHy CHHyca c aMnjiHTyflon 0,3 m, CMeipeime 
cocTaBJiaeT 10 cm? 

Kan H3MemiTCH nepnofl KOJieSaHHH npyacHHHoro MaaTHH- 
Ka, ecjrn yMeHbniHTb: a) Maccy noflBemeHHoro k npyjKH- 
He rpy3a; 6) KoacJjcJjnpiieHT jkcctkocth npyjKHHbi; b) aMn- 
jiHTyfly KOjieSaHHH? 

Tejio Maccoń 200 r KOJieSjieTca Ha npyacHHe acecTKOCTbio 
2000 H/m. OnpeflejiHTe nepnofl KOJieOaHnń Tejia. 

C Kanon nacTOTOH KOJieSaeTca rpy3HK Maccoń 500 r Ha npy- 
JKHHe C K03(J)(j3HpHeHT0M JKeCTKOCTH 1,8 kH/m? 

Kan H3MeHHTca nepnofl KOJieSaHHH MaTeMaTHnecKoro Ma- 
HTHHKa, ecjm yBejiHHHTb: a) fljiHHy no^Beca; 6) aMnjiHTy- 
fly KOJieSaHHH? 

fljiHHa MaTeMaTHnecKoro MaaTHHKa 5 m. OnpeflejiHTe ne- 
pnofl ero KOJieSaHHH. YcKopeHiie CBoSoflHoro nafleHna 
g = 9,8 m/c 2 . 

fljiHHa MaaTHHKa <I>yKO b HcaaKHeBCKOM co6ope b CaHKT- 
neTepSypre paBHa 98 m. 3a Kanoe BpeMa oh coBepmaeT 
oflHo noaHoe nojieSaHHe? YcKopeHHe CBoSoflHoro na,a;eHHa 
g = 9,8 m/c 2 . 

noflBenieHHbiń k npyjKHHe hccctkoctbio 600 H/m map 
KOJieSjieTca c aMnjiHTyfloń 5 cm. Onpe,a;eaHTe nojmyio 
3Heprmo ero KOJieSamiń. 
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25.20. Tpy3HK MaccoS 400 r KOJieSjieTCH c aMnjiHTyflon 4 cm Ha 
npyjKHHe, npoxoflH nojiojKeHne paBHOBecHH co ckopoctbio 
4 m/c. OnpeflejiHTe nojiHyio MexaHHHecKyio 9Heprmo ko- 
JieÓBHHH H JKeCTKOCTb npyjKHHBI. 

25.21 . Ckopoctb flBHJKeHHH Tejia, coBepmaiomero rapMOHHHecKne 
KOJieSaHHH, B MOMeHT np0X05K/];eHHH nOJIOJKeHHH paBHOBe- 
chh paBHa 0,2 m/c. OnpeflejiHTe Maccy 9Toro Tejia, ecjin 
nojiHaa 9HepniH ero KOJieSaHHH cocTaBJiaeT 10 M^jk. 

? 25.22. Kanne npeoSpa30BaHHH 9HeprHH npoHcxoflHT bo BpeMH ko- 

jieSaHHH MaTeMaTHnecKoro MaaTrana b BanyyMe (paccMo- 
TpHTe ero flBHHceHHe 3a o^hh nepnofl)? 


2-0 ypOBGHb CJIOKHOCTM 

25.23. Ha pncyHKe npeflCTaBJieH rpat})HK rapMOHHnecKHx KOJieSa- 
hhh. 0xapaKTepH3yHTe 9 th KOJieSaHHH h 3annmHTe ypaB- 
HeHue KOJieSaHHH. 

25.24. no rpacJ>HKy, npeflCTaBJieHHOMy Ha pncyHKe, oxapaKTepn- 
3yńTe KOJieSaHHH, KOTopBie coBepmaeT Tejio, h 3anHHiHTe 
ypaBHeHHe 3aBHCHMOCTH KOOPflHHaTBI Tejia ot BpeMeHH. 
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K 3adane 25.23 K 3adaue 25.24 


25.25. rapMOHHnecKHe KOJieSaHHH MaTepnajiBHOH tohkh onncBi- 

( Kt 71 ] 

bhiotch ypaBHeHneM jc = 0,07cos -1— . OnpeflejiHTe ne- 


4 3 

pnofl KOJieSaHHH, CMerpeHHe MaTepnajiBHOH tohkh nepe3 
2 c ot Hanajia KOJieSaHHH. nocTpoHTe rpacjiHK 3thx nojie- 
SaHHH. 


25.26. 3anHHiHTe ypaBHeHHe h nocTpoirre rpatJiHK rapMOHHnec- 
khx KOJieSaHHH Tejia, KOTopBie coBepmaiOTCH no 3aKOHy 
CHHyca, c aMnjiiiTyflOH 45 cm, ecjin 3a 2 mhh coBepniHJiocB 

71 

40 KOJieSaHHH. HanajiBHaa <J)a3a KOJieSaHHH paBHa — pafl. 

6 
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25.27. 


rtepnofl rapMOHHnecKHx KOJieSaHnii MaTepnajiBHoS tohkh, 
coBepmaeMtix no 3aKOHy cnHyca, paBHa 2,4 c, aMnjiHTy- 
,a;a — 5 cm, HanajibHaa (Jmrja KOJieSaHHH — Hyjno. 3ann- 
niHTe ypaBHeHne h nocTpońTe rpatjjHK bthx KOJieSaHHH, a 
TaK5Ke onpe,a;ejiHTe CMeipeime MaTepnajibHOH to^kh nepe3 
0,3 c nocjie Hanajia KOJieOaHHH. 


25.28. 


Tejio Maccon 20 r coBepmaeT rapMOHnnecKHe KOJie6aHHH 
no 3aKOHy KOCHHyca c nepnoflOM 12 c h HanajibHon (J)a30H 
0,571 .3annniHTe ypaBHeHne n nocTpońTe rpaćjjHK 9 thx ko- 
jieSaHHH, a TaKJKe onpeflejniTe cMeipeHHe tohkh nepe3 1 c 
nocjie Hanajia KOJieSaHnn, ecjin aMnjiHTyfla KOJieSaHHH 
paBHa 25 cm. 


25.29. 


^Ba Tejia coBepmaiOT KOJieSaHnn c OflHon nacTo- 
TOH. IIOCTpOHTe Ha OflHOH KOOPflHHaTHOH njIOCKOCTH 
npn6jIH3HTeJIbHbie rpaCjjHKH 3aBHCHM0CTH KOOPflHHaT 3THX 
Teji ot BpeMeHH b cjie,a;yK)iri;Hx cjiynaax: a) KOJieSaHnn Teji 


nponcxoflHT ciiHc})a3Ho; 6) cflBnr cocTaBJineT — pafl; 
b) KOJieSaHHH npoTHBoclja3Hbie. 


25.30. 


OnpeflejiHTe Maccy rpy3a, coBepmaiomero 200 nojiHbix ko- 
jie6aHHii 3a 2 mhh 40 c Ha npyjKHHe c K09$4 )HI l HeHTOM 
acecTKOCTH 250 H/m. 


25.31. 


Kaicon KOB^KjmpneHT tkcctkocth HMeeT npyjKHHa, Ha ko- 
Topon niapnK Maccon 150 r coBepmaeT 250 KOJieSaHnn 3a 
2,5 MHH? 


25.32. 


B TeneHne Kanoro BpeMeHH rpy3 Maccon 3,6 nr coBepmnT 
20 KOJieóaHHił Ha npyjKHHe, K03tł)tł)npneHT jkcctkocth ko- 
Topoń cocTaBjiaeT 10 H/m? 


? 25.33. npyjKHHHbin MaflTHHK coctoht H3 CTanbHoro mapHKa 
n npyjKHHbi. Kan H3MeHHTCH nepnofl KOJieóaHHH 3Toro Ma- 
HTHHKa, ecjm k npyjKHHe BMecTO CTajibHoro mapnKa nofl- 
BecHTb ajiioMHHHeBbiH niapnK Toro jKe flnaMeTpa? 


25.34. 


K npyjKHHe noflBecnjiH rpy3HK, BCJie/jCTBiie nero OHa pac- 
THHyjiacb Ha 16 cm. Onpe/jejiHTe nepnofl cBo6oflHbix KOJie- 
6aHHH rpy3HKa, ecjin ero OTTjmyjm bhh 3 Ha 8 cm h orayc- 
thjih. 3anHHiHTe ypaBHeHne 3 thx KOJie6aHHH. 


25.35. 


C KaKOH nacTOTon 6y,a;eT coBepmaTb KOJieSaHHH rpy3HK Ha 
npyjKHHe, KOTopaa b BepTHKajibHOM nojioJKeHHH no# fleń- 
CTBneM 3Toro rpy3HKa pacTnrHBaeTca Ha 2 cm? 
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25.36. rpy3HK, noflBemeHHBiń k npyacHHe, KOJieSjieTca c nacTO- 
toh 2 Tu;. Ha ckojibko pacTHHeTca npyjKiraa, ecjiH rpy3HK 
SyfleT BHceTB Ha toh SKe npyjKime? 


25.37. Ha npyjKHHe JKecTKOCTBio 2 H/m noflBemeH rpy3 Maccoń 
500 r. Ha Kanoe paccTOHHne Heo6xoflHMO OTBecTH rpy3 ot 
nojiojKeHHH paBHOBecHH, htoSbi b flajiBHeiiniHx KOJieSaHH- 
ax CKOpOCTB ero flBHHCeHHH B MOMeHT npOXOJKfleHHH nojio- 
jKeHHH paBHOBecHH HMejia 3HaHeHne 1 m/c? 


? 25.38. Kan H3MeHiiTCH xofl MaaTHHKOBBix nacoB, ecjin b jieT- 

hiok) Hcapy BBiHecTH hx H3 HerjiyOoKoro noflBajia Ha yjm- 
n;y? Cboh otbot o6ocHynTe. 

? 25.39. Kan H3MeHHTCH xofl MaaTHHKOBBix nacoB, ecjin hx nepe- 
MecTHTB c 3eMjiH Ha JlyHy? Otbct oSocHyńTe. 

? 25.40. MaaTHHKOBBie HacTeHHBie nacBi Hanajm OTCTaBaTB. KaK 

cjie,a;yeT h3mbhhtb nojioJKeHHe rpy3HKa Ha CTepjKHe, 
KOTOPBIH CJiyjKHT MaHTHHKOM? OTBeT OÓOCHyHTe. 


? 25.41. Ha flJIHHHOH HHTH KOJieSjieTCH MajieHBKHH CBHHPOBBIH Hia- 

pHK. KaK H3MeHHTCH nepHOfl KOJieSaHHH, eCJIH CBHHPOBBIH 
mapuK 3aMeHHTB CTeKJiHHHBiM? noneMy? 


? 25.42. KaK H3MeHHTCH HaCTOTa KOJieOaHHH MajieHBKOrO CTajIBHO- 

ro rnapHKa, ecjin no,fl; him pa3MecTHTB hoctohhhbih Mar- 

HHT? noneMy? 


25.43. MaTeMaTHnecKHH MaaTHHK /jjihhoh 2,5 m ocymecTBHJi 
100 KOJie6aHHH 3a 314 c. OnpeflejiHTe nepnofl KOJie6a- 
hhh MaflTHHKa h ycKopeHHe cBoSoflHoro na,a;eHHH b 3tom 
MecTe. 

25.44. OnpeflejiHTe flJiHHy MaTeMaranecKoro MaaTHuna, kotopbih 
coBepmaeT 60 KOJie6aHHH 3a 2 mhh. ycKopemie cbo6o,z];ho- 
ro nafleHM g=9,8 m/c 2 . 

25.45. BBinojiHHH JiaOopaTopHyio paSoTy, yneHHK nojiyHHJi cjie- 
Ayiomne pe3yjiBTaTBi: MaaTHHK ajihhoh 95 cm coBepniHji 
100 KOJieóaHHH 3a 196 c. Kanoe 3HaneHHe ycKopemia cbo- 
SoflHoro nafleHHH nonyHHJi yneHHK? 

25.46. Kanne ajihhbi aojijkhbi hmctb ceKyHflHBie MaaTHHKH Ha no- 
Jiioce (g = 9,83 m/c 2 ) h Ha 3KBaTope (g = 9,78 m/c 2 )? 
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25.47. 


OnpeflejiHTe nepHOfl KOJieSaHHH MaTeMaTnaecKoro MaaT- 
HHKa Ha Mapce, ecjm Ha 3 eMJie nepHOfl KOJie 6 aHHH aToro 
MaaTHHKa cocTaBJiaji 2 c. ycKopemie cBoSoflHoro nafleHna 
Ha Mapce b 2,6 pa 3 a Memnie, aeM Ha 3 eMJie. 


25.48. 


3anHHiHTe ypaBHeHHe KOJieOaHHH MaTeMaTnaecKoro MaHT- 
HHKa fljiHHoń 1,6 m, aMnjiHTyfla K0Jie6aHHH KOToporo co- 
CTaBJiaeT 11 CM. 


25.49. 


KojieSaHHH MaTeMaTnaecKoro MaaTHHKa b eflHHHpax 
CHCTeMbi CH 3a,a;aHBi ypaBHeHueM x = 0,13cos7rt. Onpe- 
flejiHTe fljiHHy 3Toro MaaTHHKa. 


25.50. 


3a oflHHaKOBoe BpeMa oaih MaTeMaTHaecKHH MaaTHHK co- 
BepmaeT 80 KoaeSaHHH, a spyron — 120. OnpeflejiHTe, bo 
ckojibko pa3 oflHH H3 Hiix fljiHHHee flpyroro. 


25.51. 


OnpeflejiHTe cooTHomeHHe aacTOT KOJieSamin flByx MaTe- 
MaTHaecKHx MaaTHHKOB, ecjm o,zi;hh H 3 hhx b 4 pa 3 a KO- 
poae flpyroro. 


25.52. 


OnpeflejiHTe ajihhbi flByx MaTeMaTHaecKHx MaaTHHKOB, 
eCJIH H3BeCTHO, HTO OflHH H3 HHX Ha 30 CM flJIHHHee, 
a 3a oflHHaKOBoe BpeMa ohh coBepuiHJiH cooTBeTCTBeHHO 
32 h 28 KoaeOaHHH. 


25.53. 


Tpy3HK, noflBemeHHBiH k npyjKHHe c K03(J)(|)Hii;HeHTOM acecT- 
kocth 75 H/m, coBepmaeT KOJieSaHHa c aMnjiHTyflOH 6 cm. 
Ckopoctb rpy3HKa b momcht npoxoacfleHHa nojioaceHHa paB- 
HOBecna paBHa 0,5 m/c. OnpeflejiHTe Maccy rpy3HKa. 


25.54. 


Tpy3HK Maccoń 400 r, kotopbih KOJieSjieTca c aMnjiHTy- 
floń 10 cm Ha npyacHHe, npoxoflHT nojioaceHHe paBHOBe- 
cna co ckopoctbk) 4 m/c. OnpeflejiHTe nojmyio MexaHH- 
aecKyio SHeprnio KOJieSaHHH, hx aacTOTy h jkcctkoctb 
npyacHHBi. 


? 25.55. 


MoaceT jih MajieHBKHH MajiBaHK pacnaaaTB Ha noflBecHBix 
Kaaeaax cboio MaMy? Kan? 


25.56. 


Ecjih bbi HeceTe rpy3, noflBemeHHBiH Ha BepeBKe k naji- 
Ke Ha BameM njieae, to npn onpefleaeHHOM TeMne xoab6bi 
rpy3 HaaHHaeT pacKaaHBaTBca. noaeMy sto npoHCxoflHT? 
Mojkho jih npeofloaeTB HeacejiaTejiBHoe pacKaaHBaHne? 
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25.57. 


nepno/i; co6cTBeHHBix BepTHKajiBHBix KOJieSaHHH BaroHa pa- 
BeH 1,25 c. Ha CTBiKax pejiBcoB BaroH nojiynaeT nepnoflime- 
CKHe TOJIHKH, KOTOpBie BBI3BIBaiOT ero BBIHyjKfleHHBie KOJie- 
6aHHH. C KaKOH MHHHMaJIBHOH CKOpOCTBK) flBHJKeTCH nOe3fl, 
ecjiH naccamnpBi oipyipaiOT cnjiBHoe BepTHKajiBHoe pacna- 
HHBaHHe BaroHa? fljiHHa pejiBCOB Meacfly CTBiKaMH 25 m. 


25.58. B CTapnHy BOfly hochjih ot KOJioflpa b Be,a;pax, noflBemeHHBix 
k KopoMBicjiy. BpeMa oflHoro coócTBeHHoro KOJie6aHHH Be- 
flpa cocTaBJiaeT 1,5 c. Kor^a ckopoctb nejiOBeica, Hecmero 
Beflpa, paBHHJiacB 0,4 m/c, BOfla Hammajia BBinjiecKHBaTBca 
H3 Bep;ep. OnpeflenHTe fljiHHy mara nejiOBeica. 


3-m ypoBeHb cjio>khoctm 

25.59. IIIapHK Maccoń 200 r, noflBemeHHBiń k HeBecoMoń npyacn- 
He c K09(łxł)Hn;HeHT0M 5KecTKOCTH 20 H/m, coBepmaeT rap- 
MOHHaecKHe KOJieOaHHH. OnpeflejiHTe CMerpeHHe mapnKa 
OT nOJIOJKeHHH paBHOBeCHH B TOT momcht, Korfla ero yCKO- 

peHHe cocTaBJiaeT 3 m/c 2 . 

25.60. ypaBHemie rapMOHHnecKHx KOJieSamcń Tejia Maccoń 
5 Kr HMeeT Bu# x = 0,5cos(0,8i + 0,37t), r,zi;e Bce BejmaHHBi 
3a,a;aHBi b eflHHnpax cncTeMBi CH. Onpe/cejiHTe MaKCHMajiB- 
Hyio CHJiy, fleńcTByiomyK) Ha Tejio bo BpeMa KOJieSamcń. 

25.61. Tejio coBepmaeT rapMOHHnecKiie KOJieSaHHH no 3aKOHy 
cHHyca c pHKjmnecKoń nacTOToń co = 5 c OnpeflejinTe, 
b KaKoń MOMeHT BpeMeHii CMemeHne Teaa ot nojioaceHiia 
paBHOBecna Sy^eT paBHO 40 cm, a ckopoctb ero flBHJKe- 
hhh — 100 cm/c. CnHTańTe HanajiBHyio $a3y KOJieSaHiiń 
paBHoń Hyjno. 


25.62. 


Ha flByx op;HHaKOBBix npyjKHHax b BepTHKajiBHoń njiocKO- 
ctii KOJieSjiiOTca rpy3HKn: osra — c nepnoflOM 3 c, a flpy- 
roń — c nepno/coM 4 c. C kbkum nepnoflOM 6y,a;yT KOJie- 
6aTBca flBa rpy3HKa, ecjrn hx noflBeciiTB k oflHoń H3 3thx 
npyHCHH? 


25.63. Ha flByx 0flHHaK0BBix npyjKHHax b BepTHKajiBHoń naoc- 
kocth KOJieSjiHJTca rpy3HKn: o,o;hh — c nepnoflOM 3 c, 
a flpyroń — c nepno/coM 4 c. C kbkum nepnoflOM OyflyT 
KOJie6aTBca flBa rpy3HKa, ecjrn nx noflBecHTB k TeM ace 
npyacHHaM, coeflHHeHHBiM nocjie/coBaTeaBHo? 
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25.64. 


Ha flByx 0flHHaK0Bbix npyjKHHax b BepTHKajibHoń njioc- 
KOCTH KOJieÓjIIOTCH rpy3HKH: OfflHH — C nepHOflOM 3 c, 
a flpyroS — c nepnoflOM 4 c. C khkhm nepnoflOM 6y^yT 
KOJieSaTbCH flBa rpy3HKa, ecjra hx noflBecHTb k TeM 5Ke 
npyHCHHaM, coeflHHeHHbiM napajmejibHO? 


25.65. Tpy3, noflBemeHHbiń k npysKHHe, BbiBejiH H3 coctoh- 
hhh paBHOBecHa h OTnycTHjiH. OnpeflejiHTe, nepe3 KaKOH 
MHHHMajibHbiH npoMeHcyTOK BpeMeHH nocjie Hana.na KOJie- 
6aHHH KHHeTHHecKaa h noTeHpnajibHaa 9HeprHH rpy3a 6y- 

flyT OflHHaKOBbIMH. 


25.66. 


Onpe/jejiHTe nepnofl KOJieSaHHH MaTeMaTHnecKoro Maaran- 
Ka OA fljiHHoń 1 = 90 cm, ecjiH b tohkc C na paccTOHHnn 


— ot tohkh noflBeca, b6ht rB 03 flb (cm. pncyHOK). 



25.67. 


IUapHK noflBecHJiH k hhth ajihhoh l , otbcjih ot nojioJKe- 
HHfl paBHOBeCHH H OTnyCTHJIH. KaK H3MeHHTCH nepnofl 


KOJieSaHHH TaKoro MaaTHirea, ecjm b TOHKe C 
b6htb rB03flb (cm. pncyHOK k 3aflane 25.66). 



25.68. 


MaTepnajibHaa TOHKa KOJieÓJieTca, KaK noKa3aHo Ha pncyH- 
Ke k 3aflane 25.66. OnpeflejiHTe flJiHHy MaaTHHKa OA, ecjiH 
3a 6 c coBepmaeTCH neTbipe Kone6aHHH, a paccTOHHne ot 
tohkh noflBeca flo bShtoto b cTeHy rB03flH OC — 0,75 OA . 
ycKopeHHe CBoSoflHoro nafleHna g=9,8 m/c 2 . 


? 25.69. KaK H3MCHHTCH HaCTOTa KOJieÓaHHH OTpnpaTejIbHO 3apH- 

HceHHoro mapuKa, kotopbih KOJieSneTCH Ha H30JinpoBaHHOM 
noflBece Hafl ropH30HTajibHoń noBepxHocTbK), ecjiH noBepx- 
hocth ,n;aTb: a) nojiojKHTejibHbiń 3apH,a;; 6) OTpnpaTejibHbiH 
3apafl? Cboh otbct o6ocHyńTe. 


? 25.70. MajieHbKHH MeflHbiń mapnK, coBepmaiomHH rapMOHHnec- 

Kne KojieSaHHH Ha ajihhhom noflBece, HannHaeT cbo6oaho 
naflaTb BMecTe c noflBecoM. By^eT jih KOJieSaTbca oh bo 
BpeMH nafleHHa? Otbct oSocHyńTe. 
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25.71. 


KaK H3MeHHTca xo,a; MaHTHHKOBbix nacoB, ecjm nepeMecTHTb 
hx c aKBaTopa Ha nojiioc? Ha aKBaTope nacbi noKa3biBajiH 
TOHHoe BpeMH. YcKopeHHe cBoSoflHoro nafleHHH Ha 

aKBaTope: g; = 9,78 m/c 2 , Ha nojuoce: g n = 9,83 m/c 2 . 


25.72. B jiH(})Te, kotopbih flBHrajica paBHoycKopeHHO, nepnofl 
KOJieSaHHH MaTeMaTunecKoro MaaTHiiKa paBHHjiCH 1,2 c, 
a nocjie ocTaHOBKH — 1,3 c. C kbkiim ycKopeHHeM ,o;bh- 
rajica jih(J)t? B KaKOM HanpaBJieHHH? YcKopeHHe CBoSofl- 
Horo nafleHHH g = 9,8 m/c 2 . 


25.73. OnpeflejiHTe nepnofl KOJieSaHHH MaTeMaTHnecKoro MaHTHH- 
Ka fljiHHOH 1 = 2 m, KOTopbiń bhcht b BaroHe noe3,o;a, ,o;bh- 
jKymeroca c ycKopeHneM a = 3 m/c 2 . 


25.74. MaaTHHKOBbie nacbi c MaaTHHKOM, fljiHHa KOToporo 1 m, 
cnemaT Ha nojraaca b cyTKH. Ha ckojibko Ha^o yBejm- 

HHTb HJIH yMeHbHIIITb flJIHHy MaflTHHKa, HTOSbl HaCbl HIJIH 
TOHHO? 

25.75. HacKOJibKO Haflo yBejiHHHTb hjih yMeHbimiTb fljiHHy MaTe- 
MaTHnecKoro MaflTHHKa Ha bbicotc 20 km Hafl noBepxHOC- 
Tbio 3eMJiH, hto6bi nepnoflbi KOJieóaHHH Ha noBepxHOCTH 
3eMJin h Ha BbicoTe 20 km Skijih oflHHaKOBbiMH? Hanajib- 
Haa flJiHHa MaflTHHKa cocTaBJiaeT 1 m. 

? 25.76. H3MeHHTCH jih nepnofl KOJieOaHHH MajibHiiKa Ha KaHejiax, 

ecjiH oh cnepBa Kanajica Ha hhx ch^h, a noTOM — ctoh? 
noneMy? 


25.77. fleBOHKa Maccoń 40 Kr KanaeTca Ha KanejiHx c aMnjiHTy- 
ffloS 80 cm, coBepmaa 8 KOJieSaHHH 3 a 32 c. OnpeflejiH- 
Te nojmyio MexaHHHecKyio aHeprHH KOJieSaHHH, a TaKjKe 
KHHeTiiHecKyio h noTeHpHajibHyio aHeprHH seBOHKH nepe 3 

— nepno^a nocjie Hanajia KOJieOaHHH. 


25.78. 


MaTeMaTHHecKHH mbathek ajihhoh 1 m KOJieSjieTca 
c aMnjiHTyfloń 8 cm. OnpeflejiHTe nojiHyio MexamiHecKyio 
aHeprnio KOJieOaHHH h CKopocTb MaTepnajibHOH tohkh Mac- 
COH 100 r B MOMeHT npOXOJKfleHHH nOJIOJKeHHH paBHO- 
BeCHH. 


25.79. MajieHbKHH mapHK, kotopkih KOJieSjieTCH Ha 2 -MeTpoBOM 
noflBece, npoxoflHT nojioJKeHHe paBHOBecHH co CKopocTbio 
0,5 m/c. OnpeflejiiiTe aMnjiHTyay ero KOJieSaHHH. 
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26. MEXAHMHECKME BOJIHbl 


flpuMep peiueHMH 3aflan 


Sagana. OnpeflejiHTe nacTOTy 3 bykobbix KOJieOaHHH b CTajm, ecjin 
paccTOjmne MejKfly ^ByMa 6jiH3KańmHMH TOHKaMH 3ByKOBoń bojihbi, 
b kotopbix KOJieSaHHa oumnaiOTCH no (|)a3e Ha n , paBHO 3 m. Cko- 
POCTB 3ByKa B CTaJIH CHHTaHTe paBHOH 5000 m/c. 


flano: 
A(p = n 

i> = 5000 

1 = 3 M 


v — ? 


Pemeuue 

CKOpOCTB paCnpOCTpaHeHHH 3ByKOBOH BOJIHBI 

v = Xv , OTKyfla v = — . CflBiir ć|ia 3 Menc^y flByMH toh- 
X 

kbmh ynpyroń cpeflBi, KOTopBie HaxoflHTCH Ha paccTO- 

, . 2jiZ ł>A(d 

hhhh /, paBeH: Aip = — — , cjieflOBaTejiBHO, v= ^ ^ . 


yHHTBiBaa, hto corjiacHo ycjiOBHio Aip = 7t, nojiyHHM KOHenHyio 
$opMyjiy: v = — . 

r m 

IIpoBepHM eflHHHpBi: v = - = rn;. 

c ■ M 

BBinojiHiiM pacneTBi: {v} = ^222. ~ 833 _ 

2 • 3 

TaKHM o6pa30M, v = 833 Tu;. 

Omeem: nacTOTa 3ByKOBBix KOJieSaHHH v = 833 Th;. 


1 -M ypOBeHb CJIOKHOCTM 


26.1. 


KaKne bojihbi (npoflOJiBHBie hjih nonepeHHBie) BO30yjKfla- 
eT cmbihok BHOJioHHejiHCTa b CTpyHe h b B03,a;yxe? 


26.2. 


Bo 3 HHKaiOT jih nonepeHHBie bojihbi: a) b CTpyHax bo BpeMH 
nrpBi Ha m;nnKOBBix iiHCTpyMeHTax; 6 ) b 3 eMHOH Kopę bo 
BpeMH 3 eMjieTpnceHHn; b) b B 03 ,a;yxe, Kor^a nejioBeK pa 3 - 
roBapiiBaeT? 


26.3. 


JIoflKa KanaeTCH Ha mopckhx BOJiHax c nepnoflOM KOJie- 
6aHHH 2 c. OnpeflejiHTe fljraHy MopcKoń bojihbi, ecjin oHa 
flBHJKeTCH CO CKOpOCTBIO 3 m/c. 


26.4. 


OnpeflejiHTe nacTOTy KOJieóaHHH 3ByKOBOH bojihbi ajihhoh 
1,25 m b CTajiH, ecjin h3bcctho, hto ckopoctb pacnpocTpa- 
HeHim 3ByKa b CTajiH paBHa 5 km/c. 
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26.5. 


26.6. 


26.7. 


26.8. 


26.9. 


26.10. 

26.11. 


26.12. 


26.13. 


? 26.14. 


OnpeflejiHTe ckopoctb pacnpocTpaHemiH bojih b Bo^e, ecjin 
HCTO^HHK BOJIH KOJieÓJieTCH C nepHOflOM 5 MC, a flJIHHa 
BOJIHBI paBHa 7 M. 

OnpeflejiHTe HaHMeHBinee paccTOHHHe MeJKfly flByMH toh- 
KaMH, KOTOpBie KOJieSjHOTCH C OflHHaKOBBIMH (J)a3aMH, ecjin 
BOJiHa pacnpocTpaHaeTca co ckopoctbio 650 m/c, a nacTo- 
Ta KOJieSaHHH cocTaBJiaeT 185 Tu,. 

BojiHa ot KaTepa, kotopbih flBHJKeTca no 03epy, flomjia 
flo 6epera 3a OflHy MHHyTy. PaccTOjmne Meac^y coceflHii- 
mh rpeSHHMH bojihbi paBHueTCH 1,5 m, a npoMeJKyTOK Bpe- 
MeHH Mencfly nocjie/jOBaTejiBHBiMH yflapaMH bojihbi o 6eper 
cocTaBjiaeT 2 c. Onpe/jejiHTe paccTOjmne ot KaTepa flo 6e- 
pera. 

3a Kanon npoMejKyTOK BpeMeHH 3ByKOBaa Bojma npeo,o;o- 
jieeT paccTOHHne 29 km, ecjm fljiHHa bojihbi paBHa 7,25 m, 
a nacTOTa KOJieSaHnii cocTaBjiaeT 200 Tu;? 

3ByK0Baa BOJiHa nepexoflHT H3 oahoh cpe^Bi b flpyryio. Ka- 
Kaa H3 BejiHHHH, xapaKTepH3yioiri;Hx 3ByKOByio BOJiHy, He 
MeHaeTca? 

B KaKoń cpefle 3ByK pacnpocTpaHHTBca He MonceT? 

Kanyio npHHpHnHajiBHyio (J)H3iiHecKyio onmSKy flonycna- 

IOT aBTOpBI (JlHJIBMOB O «3Be3/];HBIX BOHHaX», 03ByHHBaH 
«3Be3flHBie» 6on? 

CnHTaeTca, hto HanSojiee hh3khh toh MyjKCKoro rojioca 
HMeeT nacTOTy 80 Tu;, a HaHBBicniHH toh nceHCKoro rojio- 
ca — 1300 Th;. Kanne ajihhbi 3 ByKOBBix bojih b B 03 flyxe 

COOTBeTCTByiOT 3THM TOH3M? CKOpOCTB pacnpOCTpaHeHHH 

3ByKa b B03flyxe cnnTanTe paBHoił 340 m/c. 

CnnTaeTca, hto HanMeHBHiaa nacTOTa 3Byna, kotopbih mo- 
5KeT cjiBimaTB nejiOBen, cocTaBJiaeT 16 Tu,. KaKyio flJinHy 
HMeeT Tanaa 3ByKOBaa BojiHa b B03/i;yxe? 

IIoneMy nojieT HaceKOMBix b SojiBHiHHCTBe cjiynaeB conpo- 
BOJKflaeTca 3ByKOM? 


* Ecjih b ycjiOBHax 3aflaH He yica3aHO HHoe, CHHTaftTe, hto ckopoctb pacnpo- 
CTpaHeHHH 3ByKa b B03flyxe paBHa 340 m/c. 
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26.15. 


Kto nairi;e B 3 MaxHBaeT kpbijibhmh: nnejia hjih mMejib? 
OTBeT oóocHyHTe. 


26.16. 


Mojkho jih no 3 ByKy .ąpejin onpeflejiHTb: paSoTaeT OHa bxo- 
jiocTyio hjih BbicBepjiHBaeT oTBepcTHe? OTBeT oóocHyHTe. 


26.17. 


OnpeflejiHTe CKopocTb 3 ByKa b CTeKJie, ecjin 3 ByK 0 Baa boji- 
Ha c nacTOToń 1200 Tu; HMeeT /yiHHy 4,25 m. 


26.18. 


Hctohhhk 3Byna C03flaeT BOJiHy c nacTOTOH 15 Krn;. Cko- 
pocTb ee pacnpocTpaHeHHa b pe 3 HHe paBHa 60 m/c. HeMy 
paBHa fljiHHa 9 toh 3 ByK 0 B 0 H BOJiHbi bo BpeMH ee pacnpo- 
CTpaHeHHH B pe 3 HHe? 


26.19. 


Hto 6 bi onpeflejiHTb CKopocTb pacnpocTpaHeHHH 3 ByKa 
b BOfle, Ha 03 epe pa 3 MecTHJiH Ha paccTOHHHH 14 km flBe 

JIOflKH. Ha OflHOH H 3 HHX yCTaHOBHJIH yCTpOHCTBO, K 0 ‘ 
Topoe oflHOBpeMeHHo co 3 /i;aBajio 3 ByKOBOH cnrHaji b BOfle 
h CBeTOBoil b B 03 flyxe. Ha flpyroń jioflKe 6 biji HaSjiiofla- 
Tejib, KOTopbiń H 3 Mepaji BpeMH npnxofla 3 ByKOBoro cnr- 
Hajia; cnHTajiocb, hto CBeTOBOH cnrHaji flocTiiraeT HaOjno- 
flaTejIH MTHOBeHHO. BblHCHHJIOCb, HTO 3 ByKOBOH CHrHaJI 
nocTynHji nepe 3 10 c nocjie CBeTOBoro. Kanoe 3 HaneHHe 
ckopocth 3 ByKa b Bofle nojiynHJiH 3 KcnepHMeHTaTopbi? 


26.20. 


nepBbiH rpoxoT rpoMa flomeji k HaSjiiOflaTejiio nepe 3 6 c 
nocjie toto, KaK oh yBHfleji mojihhio. Ha KaKOM paccTOH- 

HHH B 03 HHKJia MOJIHHH? CHHTaHTe, HTO MOJIHHIO HaSjIIOfla- 
Tejib yBHfleji MTHOBeHHO. 


? 26.21. 


KaKHM CBOHCTBOM 3ByKa oSTjHCHfieTCH B03HHKHOBeHIie 

axa? 


26.22. 


Mojihhh fljiHTca flojno ceKyHflbi, a rpoxoT rpoMa SbiBaeT 
cjibiiHHo oTHOCHTejibHO flojiro. noneMy? 


26.23. 


9 x 0 ot BbiCTpejia flomjio p o cTpejina nepe 3 3 c nocjie 
BbicTpejia. Ha nanoM paccTOHHHH ot CTpejma pacnojiOHce- 
Ha nperpa^a, ot KOTopoń OTpa 3 HJica 3 Byn? 


26.24. 


CTajibHyio fleTajib npoBepnioT c noMombio yjibTpa 3 ByKOBo- 
ro ,n;e(|)eKTOCKona. Ha KaKOH rjiySnHe HaiłfleH fletJieKT h Ka- 
KOBa BbicoTa fleTajiH, ecjin nocjie H 3 JiyneHHH yjibTpa 3 Byna 
6 buio 3 at}iHKCHpoBaHo flBa OTpajKeHHbix cHmajia — nepe 3 
100 mkc h 200 mkc? CKopocTb pacnpocTpaHeHHH 3 Byna 
B CTaJIH CHHTaHTe paBHoii 5200 m/c. 
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2-m ypoBeHb cjio>khoctm 

? 26.25. MajiBHHK ypoHHJi msih b 6acceńH. CMOJKeT jih oh npnrHaTB 

mhh Ha3a,a; k óopTHKy, ecjiH 6y,n;eT co3flaBaTB bojihbi, y^a- 
paa najiKOH no BOfle? Cboh otbot oSocHynTe. 

? 26.26. flepeBo Jiyaine npoBOflnT 3Byn, neM B03/i;yx, oflHaKO, 

3aKpBiBaa flBepB, mbi 3HanHTejiBHO MeHBrne cjibiihhm rnyM 
b coceflHeM noMemeHHH. IloneMy? 


26.27. 


HejiOBeK, ctoh Ha 6epery Mopa, onpeflejinji, hto paccTo- 
HHHe MeJKfly flByMH COCeflHHMH rpeÓHHMH bojih paBHaeT- 
ca 8 m h hto 3a 1 mhh mhmo Hero npoHiJio 45 rpeÓHeń. 
OnpeflejiHTe ckopoctb pacnpocTpaHeHiia bojih. 


26.28. Bo BpeMH hithjih c KaTepa b 03epo 6 pocnjm hkopb, ot ko- 
Toporo nomjiH bojihbi. PBiSaK Ha Sepery 3aMeTHJi, hto boji- 
Ha flomjia ,zi;o Hero nepe3 50 c, a paccTOHHHe MejKfly rpe 6 - 
hhmh bojih paBHueTCH 50 cm. Oh TaKace 3aMeTHji, hto 3a 
5 c coctohjiocb 20 BcnjiecKOB bojih 06 6 eper. Ha KaKOM 
paccTOHHHH ot pBiSaKa 6 biji KaTep? 


26.29. nonepeHHaa BOjma pacnpocTpaHaeTca b,o;ojib pe3HHOBoro 
niHypa co ckopoctbk) 3 m/c, a nacTOTa Kojie6aHHH niHypa 
cocTaBjiaeT 2 Tu;. B k3khx no oTHomeHHio flpyr k flpyry 
$a3ax KOJieSjiioTcn tohkh pe3HHOBoro niHypa, ecjra pac- 
CTOHHHe MejKfly 3 thmh TOHKaMH 75 cm? HeMy paBeH c/iBHr 
$a3 MejKfly hiimh? 

26.30. BojiHa c nepnoflOM nojieSaHHH 4 c pacnpocTpaHaeTca co 
ckopoctbk) 3,2 m/c. HeMy paBeH cflBnr (J>a3 Meacfly flByMa 
TOHKaMH bojihbi, jiejKaipHMH Ha oflHOM jiyne, ecjiH pac- 
CTOHHHH MejKfly HIIMH H HCTOHHHKOM COCTaBJIHIOT 40 CM 
H 60 CM COOTBeTCTBeHHO? 

26.31. 3ByKOBaa BojiHa pacnpocTpaHaeTca b,o;ojib CTepm- 
HH. Pa3HOCTB Cłia3 KOJieSaHHH MejKfly flByMH TOTK3MH, 
pa3Mein;eHHBiMH Ha paccTOHHHH 1,5 m h 2 m ot hctohhh- 

71 n 

Ka 3ByKa, cocTaBJiaeT — pa#. O Kanon ckopoctbk) pa- 

6 

cnpocTpaHaeTCH BOJiHa b CTepacHe, ecjm nacTOTa KOJieSa- 
hhh paBHa 500 Tri;? 


26.32. 


noe3fl, npHÓJiHJKancB k CTamjHH, no/jaji cnmaji, kotopbih 
T aM ycjiBimajiH nepe3 3 c, a nepe3 3,4 mhh noe3fl npnSBiJi 
Ha CTaHpHK). CnHTaa flBHJKeHHe noe3fla paBHOMepHBiM, 
onpe/jejiHTe, c Kanon ckopoctbk) oh flBnrajica. 
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26.33. 


CnopTCMeH ycjibimaji, hto nyaa nonajia b MnmeHt, aepe3 
1,5 c nocjie Toro, KaK npon3Beji BbiCTpea. Ha KaKOM pac- 
ctoshhh pa3Meiu;eHa MHmeHb, ecan nyaa aeTeaa co cko- 
pOCTbK) 400 m/c? 


26.34. 


HeJIOBeK BCKpHKHyjI, HaXOflHCb B peHTpe KOTJIOBHHbl fl h- 
aMeTpoM 30 m. ycjibimHT jih oh axo ot CBoero BCKpnKa, 
ecjin H3BecTHo, hto 3ByKOBoe oipymeHue y aeaoBeKa co- 
xpaHaeTca b TeneHHe 0,1 c? 


26.35. 


/[jih noncKa pbi6bi Hcnojib3yioT yjibTpa3ByKOBbie 
3xojiOKaTopbi. Ha KaKOH rayOnHe njibiBeT kochk pbiGbi, 
ecjin npoMencyTOK BpeMeHH Meacfly npneMOM cnrHaaoB, 
KOTopbie OTpajKaioTCH ot KOCHKa h flHa Mopa, cocTaBJiaeT 
1,5 c, a rjiySiraa Mopa b stom MecTe paBHa 1,2 km? Cko- 
pocTb 3ByKa b BOfle 1500 m/c. 


? 26.36. 


Ecjih aejiOBeK npnaojKHT yxo k flanmioMy MeTaaanaecKO- 
My CTepjKHio, a no /jpyroMy KOHpy CTepacHa kto-to yflapnT 
mojiotkom, to aeaoBeK ycabimiiT aboShoh y/jap. noaeMy? 


26.37. 


napTH3aHbi, KOTopbie Beaii «peabcOByio BOHHy» bo Bpe- 
Ma BeaHKoń OTeaecTBeHHoń bohhbi, nacTo, htoSbi oSHapy- 
acHTb noe3fl, KOToporo ohii eme He cabimaan h He Biiflean, 
npHKaaflbiBaan yxo k peancy. Kan 3to hm noMoraao? 


26.38. 


Ha paccToaHHH 413 m ot HaOaioflaTeaa y^apnan no Mefl- 
HOMy peancy. HaSaioflaTeab, npHaoacHB yxo k peabcy, 
ycabimaa 3ByK Ha 1,1 c paHbine, aeM 3ByK flornea k HeMy 
no B03,a;yxy. OnpefleanTe CKopocTb pacnpocTpaHeHHa 3By- 
Ka b MeflH, ecan b B03,a;yxe npn ,a;aHHbix ycaoBnax OHa paB- 
HaeTca 340 m/c. 


26.39. 


Ha KaKOM paCCTOHHIIH OT HCTOHHHKa 3ByKa HaXO,fl;HT- 
ca HaSaiOflaTeab, ecan 3ByKOBoń cnrHaa no Bo,u;e flornea 
k HeMy Ha 1,7 c paHbine, aeM no B03flyxy? Ckopoctb 3By- 
Ka b BOfle — 1500 m/c. 


? 26.40. noaeMy toh 3ByKa He H3MeHaeTca, Koryja oh nepexoflHT 

H3 B03flyxa b flpyryio cpefly, xoth ckopoctb pacnpocTpa- 
HeHHa 3Byna MoaceT H3MeHHTbca b HecKoabKO pa3? 


26.41. fljiHHa 3ByKOBOH BoaHbi b Bojs,e cocTaBaaeT 3 m. Kanon 6y- 
fleT flJIHHa 3TOH BoaHbi B B03flyxe? CKOpOCTb 3ByKa B BOfle 
paBHa 1500 m/c. /JonaacHTe, hto aeaoBeK ycabiniHT stot 
3ByK. 
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3-m yposeHb cjioikhoctm 

26.42. MexaHHHecKaa BOJiHa pacnpocTpaHHeTCH b ynpyroń cpe- 
fle. CMeipeHHe tohkh, oTflajieHHoS ot HCTOHHHKa KOJieSa- 

l T 

HHH Ha paCCTOHHHe — , B MOMeHT BpeMeHH t=— COCTaB- 
jineT 4 cm. OnpeflejiHTe aMnjiHTyfly KOJieSaHHH cpeflti. 

26.43. IIonepeHHaH BOJiHa pacnpocTpaHHeTCH b^ojib pe3HHOBoro niHy- 
pa CO CKOpOCTBK) 15 m/c. nepHO/I KOJieSaHHH TOHeK uiHy- 
pa 1,2 c, aMnjiHTyfla KOJieSaHHH 2 cm. Onpe/iejiHTe flJiHHy 
bojihbi, c|)a3y h cMeipeHHe tohkh, oTflajieHHoń ot hctohhh- 
Ka KOJieSaHHH Ha 45 m, nepe3 4 c nocjie Hanajia KOJieSaHHH. 

26.44. IIoneMy yjn>Tpa3ByK MOJKeT nepeHOCHTB 3HanHTejiBHO 
SojiBinyio BHeprHio, neM anycTHnecKiie 3ByKOBbie bojihbi? 

26.45. B oSbihhoh hchjioh KOMHaTe axo BooSipe He HaSjnoflaeTca. 
Mojkho jih yTBepiKflaTB, hto b TaKOM noMeipeHHH 3ByK He 
OTpaiKaeTCH ot CTeH, noTOJiKa, nona? Cboh oTBeT oSocHyńTe. 

26.46. CnrHajiBHBiH 3apnfl, nyrpeHHBiH H3 mopthpbi BepTHKajiBHo 
BBepx, BcnBixHyji b BBicmeń TOHKe cBoero nojieTa. Hepe3 0,36 
c nocne BcnBiniKH HaSjnoflaTejiH Ha 3eMJie ycjiBimajiH 3ByK 
pa3pBiBa 3apsfla. Ha KaKyio BBicoTy noflHHJica CnrHajiBHBiH 
3apn,fl;? Kanon Snuia HanajiBHaa ckopoctb flBHJKeHHH sapa¬ 
ła? ConpoTHBJieHHeM B03flyxa npeHeSperHTe. 

26.47. 3ByK ot BBiCTpejia, npoH3Be,a;eHHoro BepTHKajiBHo BBepx, 
h nyjia oflHOBpeMeHHo floCTHraioT bbicotbi 170 m. C Kanon 
CKOpOCTBK) nyjIH BBIJieTejia H3 BHHTOBKH? ConpOTHBJieHH- 
eM B03,a;yxa npeHeSperHTe. 

26.48. Ha KaKoń rjiySnHe b KOJiOflpe HaxoflHTCH Bo^a, ecjin 3ByK 
ot ypoHeHHoro b Kojiofleu; KaMHH cjiBimeH nepe3 1 c nocjie 
Hanajia na,o;eHHH kbmhh? ConpoTHBJieHHeM B03p;yxa npeHe¬ 
SperHTe. 

26.49. napoxo,a;, flBHraacB no 03epy, flaji ry^oK, nacTOTa koto- 
poro 385 Th;. Ha Sepery 3ByK ry^Ka BOcnpiiHiiMaeTca KaK 
3ByK 390 Tu,. KaK bbi CHHTaeTe: napoxo,n; npnSjiHjKaeTCH 
hjih OT,a;ajiaeTca ot Sepera? C KaKOH ckopoctbio? 

26.50. CaMOJieT OTpBiBaeTca ot B3jieTH0H nojiocBi, HMea ckopoctb 
360 km/h. npn 3 tom oSpa3yeTca 3ByK c nacTOTOH 255 Tn;. 

3ByK KaKOH HaCTOTBI yCJIBIIHIIT HejIOBeK, KOTOpBIH Haxo- 
flHTca Ha aapoflpoMe? 
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27. PEJl^THBHCTCKAfl MEXAHMKA 


ripuMep peiueHMH 3aflan 

Sagana. OnpeflejiHTe KHHeTHaccKyio h nojmyio aHeprmo peaaTH- 

^ „ig Kr • M 

BHCTCKoro npoTOHa, MO^yjib HMnyjibca KOToporo 5,o8 • 10 -. Mac- 

c 

ca npoTOHa m 0 =l,67-10“ 2 ‘ Kr. Ckopoctb CBeTa b BanyyMe 310 8 m/c. 


_ 19 Kr ■ m 


JJciho: 
p = 5,68 10 

c 

m 0 = 1,67 1CT 27 Kr 
c = 310 8 m/c 


E — ? 

K 

E — ? 


Peuienue 

IIo onpeflejieHHK) HMnyjibc p = mv. Co- 
macHO ycjioBHK) aacmpa aBJiaeTca peaaTH- 
bhctckoh, cjieflOBaTejiBHO, ee HMnyjibc paB- 

m n v 

HaeTca p = 

I 

PemiiM 9 to ypaBHeHne OTHocHTejibHO v 2 : 


v 2 = 


2 2 

P c 


2 , 2 2 
P +m 0 c 


noaHyio aHepmio onpefleaaeM coraacHO <J)opMyjie: E = 


1- 


nocae noflCTaHOBKH BbipaaceHHa ckopocth n aare6panaecKHx npeo6- 
pa30BaHHH nojiy^HM: E = c^fj 


lp 2 +m 2 0 c 2 


npoBepHM eflHHHpbi: [£] =— 

c 

Bbiiiojihhm pacaeTbi: 


M I Kr 2 • M 2 Kr 2 ■ M 2 
—-— +--— 


Kr ■ m 


= fl5K. 


{£} = 3-10 8 -^5,68 2 -(l(r 19 ) +1,67 2 -(lO -27 ) -3 2 -(l0 8 ) = 210 10 . 
TaKHM o6pa30M, E-210 10 flac. 

KHHeTH^ecKyio aHeprmo npoTOHa moeho HaiiTH KaK pa3HOCTb 
Mem^y ero iiojihoh aHepraefi h aHepraeił iiokoh: 


E K = E ~ E a= m o c 


— 1 


1 - 
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Ilocjie noflCTaHOBKH BbipaJKeHHH ckopocth h ajire6paHnecKHx 
npeo6pa30BaHHH nojiynHM: 

E k = cy]p 2 + m 2 0 c 2 - m 0 c 2 . 

IIpoBepHM eflHHiipbi: 

BbinojiHHM pacneTbi: 

{£ K } = 3-10 8 -^5,68 2 -(l0- 19 ) 2 +l,67 2 -(l0- 27 ) 2 -3 2 -(l0 8 ) 2 - 

-1,67 • 10 27 • 3 2 • (lO 8 ) 2 = 5 • 10 11 . 

TaKHM o6pa30M, K k =510 -11 ^jk. 

Omeem: nojiHaa aHeprna npoTOHa £ = 210~ 10 ^jk, a ero KHHeTii- 
necKaa 3Heprna K k = 510 -11 fljK. 


Kr ■ m Kr • m 
-r-+-r- 


- = R >«• 


1-M ypOBeHb CJIOKHOCTM 

? 27.1. B KaKnx H3 yKa3aHHbix Hi-me cjiynaeB mojkho npiMe- 

HHTb 3 aKOHbI KJiaCCHHeCKOH (J)H 3 HKH, a B K 3 KHX — TOJIb- 
KO 3 aKOHbI pejIHTHBHCTCKOH <J)H 3 HKH: 

a) pacneT Harpy3KH Ha cliyHflaMeHT flOMa; 

6) pacneT TpaeKTopnn nojieTa cHapafla; 

b) onacaHne ,a;BH 5 KeHHa 3 jieKTpoHOB b aTOMe; 

r) onucaHHe flBH 5 KeHHH 3 jieMeHTapHbix nacTHH, b ycKopn- 
Tejie? 


? 27.2. 


AbtomoShjib yflajiaeTca ot HenoflBHjKHoro HaOjnoflaTejia co 
CKopocTbio 120 km/h. HaSjiioflaTejib nycKaeT cbctoboh Jiya 
b HanpaBJieHHH aBTOMoSnjia. Kanyio CKopocTb HMeeT cBe- 
TOBOH JiyH OTHOCHTejIbHO aBTOMOÓHJIH? 


27.3. 


PaKeTa jictht HaBCTpeay CBeTOBOMy cJjpoHTy ot flaaeKoro 
HCTOHHHKa cBeTa. C Kanon no MOflyjiio CKopocTbio paneTa 
npnSjinjKaeTca k CBeTOBOMy cJjpoHTy? IIoneMy? 


27.4. 


Bo BpeMH BpaipeHHH Cojmpa BOKpyr CBoen och o^hh ero 
Kpań Bcerfla flBnaceTca k 3eMJie, a flpyron — ot 3eMjra. 
C OflHHaKOBOH JIH CKOPOCTBIO npHXOflHT K 3eMJie CBeT OT 
o6onx KpaeB Cojrapa? IIoneMy? 


? 27.5. 


Kanne (jmKTopbi onpeflejiaiOT aHeprnio nonoa Tejia? 
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27.6. 


Onpe,zi;ejiHTe sHeprnio nonoa CTaabHoro mapa Maccon 2 Kr. 
H3MeHHTCH jih oTBeT, ecan map Toro ace pa3Mepa 6yfleT 
flepeBHHHbiM? CKopocTb pacnpocTpaHeHHa CBeTa b BaKyy- 
Me 310 8 m/c. 


27.7. 


Kanyio Maccy HMeeT Tejio, OHeprna noKoa KOToporo co- 
CTaBJiaeT 40,5-10 16 /Jac? 


2-m ypoBeHb cjio>khoctm 


? 27.8. Tejio flBHJKeTca OTHOCHTejibHo imeppHaabHOH cncTeMbi ot- 

caeTa c nocToaHHon CKopocTbio. /Jaa Kanoro HaOaioflaTe- 
aa He 6y,a;yT npoaBaaTbca peaaTHBHCTCKHe 9tłxł)eKTbi? 


27.9. 


IIpotoh h HeHTpoH flBHacyTca HaBCTpeay flpyr flpyry co 
CKOpOCTaMH 2,110 5 km/c H 1,510° KM/C COOTBeTCTBeHHO. 
OnpefleaHTe CKopocTb flBHaceHHa npoTOHa oTHOCHTeabHO 
HeńTpoHa no naaccmiecKOH h peaaTHBHCTCKOH (|)opMynaM 
caoHcemia CKopocTeń. Kanon bbiboa mohcho CfleaaTb? 


27.10. 


KocMnaecKaa CTaHpna OTflaaaeTca ot naaHeTbi co CKopoc- 
Tbio 1,2 10 8 m/c. Co CTaHpim b HanpaBaeHHH ee flBnaceHna 
CTapTyeT paKeTa n flBHaceTca co CKopocTbio 1,2 10 8 m/c 
OTHOCHTeabHO CTaHpHH. Onpe/jeaHTe CKopocTb flBHaceHHa 
paneTbi OTHOCHTeabHO naaHeTbi. 


27.11. 


Kanon pa3Mep Oy^eT HMeTb 20-MeTpoBaa paneTa othoch- 
TeabHO HHeppnaabHOH cncTeMbi oTcneTa b HanpaBaeHHH 
flBHHteHHH, ecan CKopocTb flBHaceHHa paneTbi OTHocHTeab- 
ho 3toh cncTeMbi cocTaBaaeT 2,4 10 8 m/c? 


27.12. 


MeTpoBaa aiiHenna HaxoflHTca b nocMHaecnoM nopaóae, 
KOTOpblH flBHaceTCa CO CKOPOCTBIO 2,710 8 m/c OTHOCHTeab¬ 
HO HHeppnaabHOH cncTeMbi OTcaeTa. Bo cKoabKO pa3 otho- 
CHTeabHo 3toh cncTeMbi oTcaeTa h3M6hhtch: a) aHHeHHbiń 
pa3Mep aHHeHKH b HanpaBaeHHH flBHaceHHa paneTbi; 
6) nonepenHbiH pa3Mep aHHeHKH? 


27.13. PaneTa flBHaceTca co CKopocTbio 2,210 5 km/c OTHOCHTeab- 
ho HenoflBHacHoro HaSaioflaTeaa. TenyipHH KOHTpoab chc- 
TeM paneTbi KOCMOHaBTbi BbinoaHHan 3a 5 n. Onpeflean- 
Te, CKoabKO BpeMeHH flanaca KOHTpoab no nacaM HaSaio- 
flaTeaa. 
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27.14. Ha KOCMimecKOM nopaOjie, kotopbih flBHJKeTca co CKOPOC¬ 
TBIO 1,8 10 8 m/c OTHOCHTejIBHO HHeppHaJIBHOH CHCTeMBI 
OTcneTa, npomeji rofl. Bo ckojibko pa3 flOJiBine oh 6y,a;eT 
flJiHTBCH b HHeppuajiBHoń cHCTeMe OTcneTa? 

27.15. Tejio HMeeT Maccy 2 Kr h flBHjKeTCH co ckopoctbio 
1,8 10 8 m/c OTHOCIITejIBHO HHeppHaJIBHOH CHCTCMBI OT‘ 
cneTa. OnpeflejiHTe aHeprnio 9Toro Tejia fl-ns Ha6jno,ii;aTe- 
JIH, HenOflBHJKHOrO B HHeppHaJIBHOH CHCTeMe. 


27.16. Kanoe 3HaHeHHe HMejia 6bi nojiHaa 9HeprHH paneTBi, Mac- 
ca KOTopoń 15 t, b CHCTeMe OTcneTa, cBH3aHHOH c 3eMJień, 
ecjiH 6bi paneTa ^BHrajiacB othocht6jibho 3eMJin co cko¬ 
poctbio 2,7 10 8 m/c? 


27.17. 


OnpeflejiHTe KHHeTHHecnyio 9HeprHio npoTOHa, ecjiH tot 
flBHJKeTCH CO CKOPOCTBIO, paBHOH 0,8 CKOpOCTH CBeTa B Ba~ 
KyyMe. 


27.18. C KaKOH CKOPOCTBIO flOJIJKeH flBHraTBCH HeHTpOH, HTO0BI 
ero KHHeTHHecKaa 9HeprHn paBHHJiacB OHeprHH nonoa Heń- 
TpoHa? Macca HeńTpoHa 1,67 • 10 2 ' nr. 


3-0 ypoBeHb c/iokhoctm 

? 27.19. Hto HBJiaeTCH othocht6jibhbim npn B3aHMOfle@CTBHH 
Teji — hx HMnyjiBCBi hjih 3aKOH coxpaHeHHH HMnyjiBca? 
OTBeT oSocHyńTe. 

? 27.20. MoaceT jih nojiHaa aHeprna Tejia 6bitb pa3H0H b pa3HBix 

HHeppHajiBHBix CHCTeMax OTcneTa? OTBeT oóocHyHTe. 

? 27.21. floKajKHTe, hto BBinojiHeHHe 3aKOHa coxpaHeHHH 9HeprHH 

6e3ycjiOBHo TpeOyeT BBinojiHeHHH 3aKOHa coxpaHeHHH 
MaccBi (h HaoOopoT). 


27.22. CojiHpe KajK^yio MHHyTy H3Jiyn:aeT b KOCMHnecKoe npo- 
CTpaHCTBO npH6jIH3HTejIBHO 6,6 10 21 kBt-h 9HeprHH 
(1 kBt- h = 3,6-10 6 ). Ha ckojibko 3a MHHyTy yMeHB- 

maeTCH Macca CojiHpa 3a cneT H3JiyHeHHH? 3a Kanoe Bpe- 
mh Macca CojiHpa yMeHBHiHTCH b 1,5 pa3a? HponoMMeH- 
THpyHTe nojiyneHHBiH OTBeT. 


27.23. npoTOH, flBHraacB co ckopoctbio 0,8 c, BjieTaeT b gjien- 
TpHnecKoe nojie. Kanyio pa3HocTB noTeHpHajioB oh cmo- 
HceT npeoflOJieTB? 
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27.24. 


27.25. 


27.26. 


KaKoń flOJKKHa 6bitb KiraeTiraecKaa OHepraa Tejia Mac- 
coh m, tttoSbi ero npoflOJiBHBiń pa3Mep yMeHBiimjica: 
a) b 5 pa3; 6) b n pa3? 

B KOCMHTiecKHx Jiyaax BCTpeaaiOTca iipotohbi, OHeprua 
kotopbix floeTHraeT 10 10 gB. flnaMeTp TajiaKTHKH npn- 
6jIH3HTejIBHO paBeH 10 5 CBeTOBBIX JieT. Ckojibko BpeMeHH 
noHa/joSuTca npoTOHy, tttoSbi iipohth ckbo3b TajiaKTHKy, 
c ToaKH 3peHna HaSjiiOflaTejia, HenoflBiKKHoro: a) b cncTe- 
Me OTcaeTa «rajiaKTHKa»; 6) b cHCTewie OTcaeTa «npoTOH»? 
CBeTOBOH TOfl — 9TO paCCTOHHUe, KOTOpOe npOXOflHT CBeT 
3a 1 rofl. 

CMoaceT jih CBoSoflHBiń HeHTpoH npeo,n;ojieTB paCCTOHHUe 
ot CojiHpa flo 3eMJiH, flBiiraacB co ckopoctbio 0,6 c, ecjin 
BpeMa ero hch3hh b cucTeMe OTcaeTa, cBa3aHHoń c 9thm 
H enTpoHOM, paBHaeTca npH6jra3HTejiBHo 12 mhh? 
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OTBETbl 


1. BeefleHiie 

1.1. Cm. phcyhok; (-4; 6). 
1.2. F x = 7; F y = 30000; 

s x = 35-, s y =-0,06 . 1.3. 0. 
1.4. Moflyjiio BeKTopa co 
3 HHKOM «njIK)C», ecjiH BeK- 
Top HanpaBjieH Tan nce, 
KaK n ocb; MO/i;yjiio BeK- 
TOpa CO 3 HaKOM « MHHyC» , 
ecjiH BeKTop HanpaBjieH 
npoTiiB HanpaBJieHHa Koop- 
flHHaTHoń och. 1.6. a) JS , a ; 
6) fla; b) HeT. 1.7. N, A, 
F, p . 1.8. y nepBoń. 

1.9. Ax bhii = 0,018 m; Ax = 0,02 m; x = (1,50 ±0,02) m; e i =l,3%. 

1.10. m = (149,2±0,2) r; e m =0,14%. 1.11. HeT. 1.12. v =(-3; 0); 

E = ( 4;-3); Ś = (0;5); F = (2;2S); B = (-3^2; 372). 1.13. Cm. pncyHOK; 

~ 6,1; ~ 3,6. 1.14. H3MeHHTB cooTBeTCTByrorpHM o6pa30M HanpaBjieHiie 

BeKTopa. 1.15. Cm. TaSji. 1. 1.16. Cm. TaSji. 2. 1.17. Cm. pncyHOK. 
1.18. Cm. pncyHOK. 1.19. 1610 3 kt/mojib. 1.20. 382 470 km. 
1.22. Cm. pncyHOK; 6,4; 8. 1.23. = 10° . 1.24. a) 2,8 c; 6) 1 c. 1.25. YBe- 
jihhhtch npn6jiH3HTejiBHo b 1,4 pa3a. 1.26. i? = (50±10) Om. Othoch- 

TejiBHan norpeniHOCTB e R = -^^ ~ 0,21 ; e r = 21 % . A6cojnoTHaa 

norpeniHocTB AR = e r R = 0,21-50-10 Om. 1.27. F=(0,014+0,001) m 3 ; 

z v ~ 10 % . 1.28. B npe,a;ejiax norpeniHocTen H3MepeHnn 3 Bkoh ApxnMe- 
fla y Kancfloro yneHHKa BBinojraneTca. Tohhoctb oKcnepnMeHTa Heflo- 

CTaTOHHa, HTO0BI rOBOpiITB O JIHHeHHOH 3aBHCHMOCTH BBITajIKHBaiOH];eH 

chjibi ot oó^eMa norpyjKeHHoro b BOfly Tejia. 
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Ta6jiuit,a 2 
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K 3adaue 1.22 

KM HEM ATM KA 

2. flBM>KeHMe v\ noKcm 

2.1. fla, MOJKeT, nocKOJibKy cocTOHHHe Tejia (noKOH hjih flBHJKe- 
hhh) 3aBHCHT ot BbiSopa cucTeMbi OTcneTa. 2.2. OTHOCHTejibHo flpyr 
flpyra h Kopnyca aBTOMOÓHJiH npHHTejm Haxop;HTca b coctohhhh 
noKoa, a OTHOCHTejibHo floporn, flepeBbeB Ha oSoHHHe, KOJiec aBTO- 
moShjih — flBH5KyTca. 2.3. OTHOCHTejibHo noe3,n;a KHHra Haxop;HTCH 
B COCTOHHIIH nOKOH, & OTHOCHTejibHo 3eMJIH flBHJKeTCH CO CKOpOCTbK) 
100 km/h. 2.4. a) OTHOCHTejibHo 3 Cmjih B03flyniHbiH map flBimeTCH; 
6) OTHOCHTejibHo B03flyxa — HeT. 2.5. a) OTHOCHTejibHo BOflbi KopaOjib 
flBHJKeTca; 6) OTHOCHTejibHo acKaflpbi — HeT. 2.6. a) B CHCTeMe OTcne- 
Ta «3eMJIH» rpy30BHK flBHJKeTCH CO CKOpOCTbIO flBH5KeHHH KOMÓaHHa; 
6) b CHCTeMe OTcneTa «KOM6aHH» rpy30BHK HaxoflHTca b coctohhhh 
noKoa. 2.7. a) B CHCTeMe OTcneTa «3eMJin» aBTonjiaT(]iopMa flBH5KeTCH 
co CKopocTbio flBH5KeHHH aBToóyca 120 km/h; 6) b CHCTeMe oTcneTa 
«aBTo6yc» OHa HaxoflHTCH b coctohhhh noKoa, CKopocTb paBHueTCH 
0 km/h. 2.8. fla. 

3. OTHOCMTe/lbHOCTb TpaGKTOpMM 

3.1. a) IlpHMOJiHHeHHo; 6) KpiiBOJiiiHeiiHo; b) KpHBOJiHHeńHo; 
r) npHMOJIIIHeHHO. 3.2. OTHOCHTejibHo 3eMJIH JIOKOMOTHB H BarOHbl 
flBHJKyTCH npHMOJIHHeHHO, a TOHKH KOJieC, nOflBH5KHbIX HaCTeH flBHra- 
Tejia — KpHBOJiHHeHHo. 3.3. Ecjih nepeMeipeHiie Tejia paBHueTcn Hyjno, 
to TpaeKTopHH ero flBHHceHHH HBjmeTCH 3aMKHyTOH jiHHHeń. 3.4. Ecjih 
npońfleHHbiH nyTb h MOflyjib nepeMeipeHiiH Tejia oflHHaKOBbi, to TpaeK- 
Topneń ero flBHHceHHH HBjmeTca npaMan jiiihiih. 3.5. a) OTHOCHTejibHo 
3eMJiH TpaeKTopneH flBHHceHHH rpy3a HBjineTCH HaKJiOHHaa k noBepx- 
hocth 3eMJiH npHMaji; 6) OTHOCHTejibHo KpaHOBipHKa — BepTHKajibHaa 
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npaMaa. 3.6. a) Othocht6jibho jieTHHKa TpaeKTopna 6yfleT npeflCTaB- 

JIHTb C060H OKpyJKHOCTb; 6) OTHOCHTeJIbHO B3JieTH0H IlOJIOCbl — BHH~ 
TOByiO JIHHHK). 3.7. BllHTOBaH JIHHHH BOKpyr TpaeKTOpHH 3eMJIH BO 
BpeMa ee flBHaceHHH BOKpyr Cojmpa. 3.8. a) OTHOCHTeJIbHO flHCKa — 
3 to npaMaa jihhiih; 6) OTHOCHTeJIbHO 3eMJiH — cnnpajib. 

4. MaTepua/ibHafl TOHKa, nocTynaTe/ibHoe 
flBM>KeHMe 

4.1. a) /Ja; 6) HeT; b) rbl . 4.2. JlyHy no OTHomeHHio k paneTe mojkho 
cnnTaTb MaTepnajibHon tohkoh, KOiyja paneTa CTapTyeT c noBepxHOCTn 
3eMJin. 4.3. a) /Ja; 6) fla; b) HeT. 4.4. HeT. 4.5. /Ja. 4.6. /Ja. 

5. riyTb m nepeMemeHue 

5.1. H3MepnTb fljiHHy TpaeKTopnn. 5.2. npofifleHHbiH nyTb. 
5.3. a) HeT; 6) HeT. 5.4. npońfleHHbie TejiaMH nyTH 6y,a;yT 
oflHHaKOBbiMH TojibKo b cjiynae, ecjin ohh flBiirajmcb, He MeHaa 
HanpaBaeHna flBHaceHHa. 5.5. a) OTHOCHTeJIbHO njiaTtJjopMbi MeTpo 

nepeMem;eHHa h npoiłfleHHbie nyTH oflHHaKOBbi; 6) OTHOCHTeJIbHO 
acKaaaTopa — Toace. 5.6. a) /Ja; 6) fla. 5.7. a) /Ja; 6) r a. 5.8. nepeMe- 
Hj;eHHe jioflKH SyfleT paBHo Hyjno, npoHfleHHbiił nyTb cocTaBHT 80 km. 
5.9. npoSfleHHbiH nyTb cocTaBJiaeT 1300 m, MOflyjib nepeMeipeHHa — 
100 m. 5.10. npoSfleHHbiH nyTb cocTaBJiaeT 32 m, nepeMemeHie 
paBHo Hyjno. 5.11. nponfleHHbin nyTb — 17 m, MOflyjib nepeMeipe- 
HHa paBeH 5 m. 5.12. 100 m. 5.13. 78,5 m. 5.14. a) =44 m; 0 m; 
6) =22 m; 14 m; b) =66 m; 14 m; r) =11 m; =10 m. 5.15. =5,6 m. 

5.16. npońfleHHbiH nyTb — 70 m, MOflyjib nepeMerpeHHa — 50 m. 

5.17. s = 114 m; 8^=90 m; s y = 70 m. 5.18. Cm. pncyHOK; s = 92 km; 
s.,.=70 km; s^=-60 km. 5.19. Cm. pncyHOK; 5 m. 5.20. Cm. pnc. a 
h 6. 5.21. Cm. pncyHOK; 1 km; =53° k ropn30HTy. 5.22. Cm. pncyHOK; 
35 km; 25 km; 53° k MepnflnaHy. 5.23. Cm. pncyHOK; 1 = 22 cm; 
|s| = 16 cm. 5.24. Cm. pncyHOK; |s| = 0,71 M ; s*=0,5 m; s y =-0,5 m. 
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6. PaBHOMepHoe n psi mo/im He MHoe ABM>KeHMe 

6.1. HeT, oflHosHaHHoro OTBeTa flaTB HejiB3a. 6.2. Ha ynacTKe, r,a;e 
3aTpaaeH0 MeHBinee BpeMa, ckopoctb SojiBine. 6.3. Ha ynacTKe, r,o;e 
ckopoctb ScuiBiiie, BpeMa flBHaceHHa MeHBme. 6.4. ^Jiiraa yaacTKa, Ha 
npeo/i;oaeHHe KOToporo 3aTpaneHO SojiBinee BpeMa, SojiBHie. 6.5. Cm. 
pncyHOK. 6.6. Cm. pncyHOK. 6.7. 06 ih;hm aBJiaeTca to, hto o6a aBToSyca 
HaanHaioT flBHaceHHe H3 o,zi;hoh tohkh h flBHacyTca c OflHHaKOBBiMH 
CKopocTaMH b oflHOM HanpaBjieHHH. Pa3HHn;a b tom, hto nepBBiń 
BBiexaji paHBHie. 6.8. TypncTBi flBHacyTca c oflHHaKOBoń no MOflyjno 
CKopocTBio, ho HaBCTpeny ,a;pyr flpyry. 6.9. nepBoe Tejio; v lx = 10 m/c; 
v nx = 5 m/c. 6.10. nepBoe Teao; v IX =-7,5 m/c; v nx =-2,5 m/c. 

6.11. Cm. pncyHOK; x 0 =15 m; v x ~-3 m/c; Teao flBHaceTca paBHO- 
MepHO npaMOJIHHeHHO npOTHB KOOPflHHaTHOH OCH, nOCKOHBKy v x < 0 . 

6.12. Cm. pncyHOK; x 0 =-500 m; 1^=20 m/c; aBTOMoSnjiB flBnaceT- 
ca paBHOMepHO npaMoanHenHO b HanpaBJiemiH KOopflimaTHOH och, 
nocKoaBKy v x >0. 6.13. Cm. pncyHOK; x 0 =250 km; 1^=100 km/h; 
noe3fl flBnaceTca paBHOMepHO npaMOJiHHeHHo b HanpaBJieHHH Koop- 
fliiHaTHon ocn, nocKoaBKy v x >0.6.14. He Bcerfla: bo BpeMa paBHo- 
MepHoro flBHaceHna no oKpyacHOCTH HanpaBJieHne flBHaceHHa H3Me- 
HaeTca. 6.15. Tejie3pHTejin ycjiBimaT neBpa paHBHie Ha Aż = 145 mc. 
6.16. 1500 km. 6.17. a) x, = 25i; 6) x 2 =-200 + 25 1. 6.18. a) x = -20ż ; 
6) x = 2000-20Z. 6.19. /^BHjKeHne jiBiacHHKa 3aflaHo jiHHeSHBiM ypaB- 

HeHneM, cjie,zi;oBaTejiBHO, oh ^BHraaca paBHOMepHO npaMOJiHHeHHo H3 
tohkh c KOopflHHaTon x 0 =-10 m co CKopocTBio V x = 5 m/c b HanpaBjie- 
HHH KOOpflHHaTHOH OCH (CM. pHCyHOK), nOCKOJIBKy V x > 0 . a) x = 10 m; 
6) x = -20 m;b) ż = 6 c.6.20. Cm. pncyHOK. a) 1000 m, 50c; 6)500 m, 850 m; 
b) 40 c, 60 c. 6.21. a) 736 m ot MecTa «CTapTa» co6aKn; 64 c; 6) 115 m; 
790 m; b) 48 c. 6.22. Motou;hkjihct h BejiocHneflHCT BCTpeTHTca Ha paccTO- 
hhhh 144 km ot nyHKTa Aaepe3 2 nnocjie HananaflBHaceHHa. 6.23. Hepe3 
2,4 a ot Haaaaa flBHaceHHa 3Kcnpecca; 237,6 km. 6.24. Cm. pncyHOK; 4 km; 
3 mhh 20 c. 6.25. Cm. pncyHKH. 6.26. Cm. pncyHKH. 6.27. Cm. pncyHKH. 
6.28. Cm. pncyHKH. 6.29. 1 = 30 km; s x = -10 km. 6.30 .1 = 18 m; s x =— 9 m. 
6.31. a) TpaMBań flBHaceTca paBHOMepHO npaMOJiHHeHHo npoTHB Koop- 
AHHaTHOH och, nocKOJiBKy (coraacHo rpa(})HKy) ero KOopflHHaTa jiHHen- 
ho yMeHBinaeTca; 6) x 0 = 100 m; b) x = 40 m; r) Z = 80 m; a) v x = -10 m/c; 
e) x = 100 — 10Z . 6.32. a) ABToSyc flBHaceTca paBHOMepHO npaMOJiHHeHHo 
b HanpaBaeHHH KOopflHHaTHon och, nocKOJiBKy (coraacHo rpa<ł>HKy) ero 
KOopflHHaTa jiHHenHo B03pacTaeT; 6) x 0 = 50 km; b) t = 1 a; r) x = 200 km; 
a) v x = 50 km/h; e) s x = 100 km; jk) x = (50 + 50ż) km. 6.33. a) v Ix = 25 m/c; 
v IIx =10 m/c; 5) 45 m; b) 4 c; r) x r = 25 1 ; x n = 10Z . 6.34. a) x bct =60 m; 
ż bct =4 mhh; 6) s = 50 m; b) 3^=50 m; x n =75 m; r) x 7 =100-0,17Z; 
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x H = 0,25 1. 6.35. 0,5 m/c. 6.36. 450 ji/c. 6.37. 5 km/h. 6.38. 100 km/h. 
6.39. 50 mhh. 6.40. HeT, 0flH03HaHH0 yTBepjKflaTB aToro HejiB3H, no- 
CKOJiBKy, HecMOTpa Ha oneBHflHoe OTcyTCTBHe flBHJKeHHH no och OX, 
Teno MOJKeT flBHraTBca no och OY. 6.41. y = 13 - 2x . 6.42. Cm. pncyHOK; 
w = 8-0,4x . 6.43. t = 5 c; x =50 m. 6.44. 475 m; 15 c. 

BCTp BCTp 
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7. OTHOCMTe/lbHOCTb flBM>KeHM51 

7.1. HeT. 7.2. HejioBeK. 7.3. Ha lor. 7.4. B tom ace HanpaB- 
JieHHH, HTO H aBTOSye, C TOH JKe CaMOH CKOpOCTBK). 7.5. 4 m/c; 
1,2 km. 7.6. 7 m/c; 7 c. 7.7. o = 2,5 m/c; 100 m; 125 m. 7.8. 3,9 m. 
7.9. u t =7,5 km/h; d k =17,5 km/h. 7.10. 48 h. 7.11. 3 h, ecjin oópaTHoe 
ABHJKeHHe — npoTHB TeneHHH; 1 h, ecjin oSpaTHoe flBHaceHHe — no Te- 
Hemno. 7.12. 50 c. 7.13. 75 c. 7.14. 56,25 c. 7.15. 1 mhh 20 c. 7.16. 20 c. 
7.17. 54 km/h. 7.18. B cncTeMe OTcneTa «3eMJia» aBTOMoÓHjib Hanaji 
flBHJKeHne Ha lor co ckopoctbio no MOflyjiio Sojinmeń, neM ckopoctł 
BeTpa. 7.19. 15 mhh, nocKOJiBKy b cncTeMe OTcneTa «BOfla» njiOT 
h BOfla HenoflBHJKHŁi .apyr othochtcjibho flpyra, noaTOMy othoch- 

TejIbHO BOflbI BpeMH flBHJKeHHH JIOflKH npOTHB TeHeHHH H no TeHeHHK) 

b 9toh cncTeMe OTcneTa OyfleT oflHHaKOBbiM. 7.20. a) 1,6 m/c; 0 m; 
32 m; 6) 2,4 m/c bo BpeMH flBHJKemiH no TeHeHHK); 0,8 m/c bo BpeMH 
ABHHceHHH npoTHB TeneHiiH; 16 m; 32 m. 7.21. a) 1,5 m/c; 0 m; 24 m; 
6) =2,1 m/c; 24 m; =33,6 m. 7.22. 80 m. 7.23. s = 250 m; 1 = 1 km. 


8 . CpeflHHH CKopocTb HepaBHOMepHoro flEi/DRem/m 

8.1. ^ a, bo BpeMH npHMOJiHHeHHoro flBHjKeHHH, ecjin HanpaBJieHHe 
aBH5KeHHHHeMeHHjiocb.8.2. 4,8 m/c. 8.3. =4,3 m/c.8.4. 50km/h;0km/h; 
37,5 km/h; u cp =35 km/h. 8.5. 2 m/c. 8.6. 500 km/h. 8.7. 72 km/h. 
8.8. 14,4 km/h. 8.9. =1,3 m/c. 8.10. =27 km/h. 8.11. 13,5 km/h. 
8.12. =115 km/h. 8.13. 4,3 km/h. 8.14. 60 km/h. 8.15. 16,25 km/h. 
8.16. B nepBOM cjiynae cpe^HHH nyTeBaa CKopocTb b 1,04 pa3a Sojibine. 
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9. PaBHoycKopeHHoe flBMJKemie 

9.1. 20 c. 9.2. 10 c. 9.3. 10 m/c. 9.4. 112,5 m. 9.5. 20 m. 
9.6. 1,25 m/c 2 ; 10 m. 9.7. 5 m/c 2 ; 910 m. 9.8. Tejio /jBHJKeTca b Ha- 
npaBJieHHH KOopflHHaTHoń och OX (y 0x > 0) paBHoycKopeHHo ( v 0x > 0 ; 
a x > 0 ) c HaaajibHOH CKopocTbio v 0x = 2 m/c h ycKopeHHeM a x = 1,5 m/c 2 . 

9.9. Tejio flBHHceTca b HanpaBJieHHH KOopflHHaTHoń och OX (v 0x > 0) 
paBHoycKopeHHo ( v 0x >0; a x < 0, CKopocTb flBHaceHHa yMeHbmaeTca) 
c HaaaabHOH ckopoctbk) v 0x =50 m/c h ycKopemieM a x =- 4 m/c 2 . 

9.10. Tejio flBHaceTca b HanpaBJieHHH KOopflHHaTHoń och OX (v 0x >0) 
paBHoycKopeHHo ( v 0x > 0 ; a x > 0 ) H3 Haaajia KOopfliraaT ( x 0 = 0 m) 
c HaaaabHoń CKopocTbio v 0x = 4 m/c h ycKopeHHeM a x = 3 m/c 2 ; v x = 4 + 3t. 

9.11. Tejio flBHaceTca paBHoycKopeHHo ( v 0x < 0; a x > 0; CKopocTb flBHace- 
HHa yMeHbmaeTca) H3 tohkh c KOopflHHaTOH x 0 = 8 m npoTHB HanpaB- 
neHHa KOopflHHaTHoń och OX c HaaaabHoii CKopocTbio v 0x =~5 m/c 
h ycKopeHHeM a x = 10 m/c 2 ; v x =-5 + 10t. 9.12. I, II — flBHHceTca 
paBHoycKopeHHo b HanpaBJieHHH och OX; III — flBHaceTca paBHoyc- 
KopeHHO (CKopocTb flBHaceHHa Tejia yMeHbmaeTca) b HanpaBJieHHH 
och OX h ocTaHaBjiHBaeTca aepe 3 5 c. 9.13. Tejio flBHaceTca b Ha- 
npaBJieHHH KOopflimaTHOH och ( v x > 0) paBHoycKopeHHo ( v x jiHHeńHO 
B03pacTaeT) H3 cocToaHHa noKoa; v 0x =0 m/c; ^4=0,5 m/c 2 ; 14 =0,5 1. 
9.14. Tejio flBHaceTca b HanpaBJieHHH KOopflHHaTHOH och (14 >0) 
paBHoycKopeHHo ( v x jiHHeńHO yMeHbmaeTca); v Ox =120 m/c; 
a x =-4 m/c 2 ; 14 =120- 4f .9.15. 302,5m/c 2 . 9.16. 297km/h. 9.17. 0,5m/c 2 . 
9.18. 100 mkc; 7,5 cm. 9.19. 12 c; 12 m/c. 9.20. 0,2 m/c 2 ; 19 m/c. 
9.21. 7,1 m/c. 9.22. CicopocTb flBHaceHHa rnapHKa nocepeflHHe ropKH 
b 1,4 pa3a 6ojibme cpeflHeń ckopocth ero flBHaceHHa. 9.23. B 2 pa3a. 
9.24. Cm. pncyHOK; aBTOMoSnjib flBHaceTca paBHoycKopeHHo ( a x < 0; 
v 0x > 0; CKopocTb flBHaceHHa yMeHbmaeTca) b HanpaBJieHHH KoopflHHaT- 
hoh och; v 0x =20 m/c; a x =-2,5 m/c 2 . 9.25. Cm. pncyHOK; BejiocHneflHCT 
flBHaceTca paBHoycKopeHHo ( a x < 0 ; v 0x < 0) npoTHB KoopflHHaTHoił 
och; v 0x =-5 m/c; a x =- 3 m/c 2 . 9.26. Tejia flBHacyTca b HanpaBJieHHH 
KOopflimaTHOH och (u > 0), nepBoe — paBHoycKopeHHo, a BTopoe — 
topmo3ht c nocToaHHbiM ycKopeHHeM, t. e. Toace paBHoycKopeHHo. 
9.27. Cm. pncyHOK; 1 m/c 2 ; 14 = 10+ i . 9.28. Cm. pncyHOK; -1,25 m/c 2 ; 
14 = 30-l,25i . 9.29. OA — Tejio ^Biirajiocb paBHOMepHo npaMOiHHen- 
ho b HanpaBJieHHH KOop/jHHaTHOH och; AB — flBHrajiocb ycKopeHHO 
b HanpaBJieHHH KOopflHHaTHOH och; BC — flBHrajiocb paBHoycKopeH- 
ho b HanpaBJieHHH KOopflHHaTHOH och; CD — ^BHraaocb ycKopeHHO 
b HanpaBJieHHH KOopflHHaTHoił och; DE — flBHrajiocb paBHOMepHo 
npaMoaiiHeHHO b HanpaBJieHHH KOopflHHaTHoń och. 9.30. OA — Tejio 
HaxoflHaocb b coctohhhh nonoa; AB — flBiirajiocb paBHoycKopeHHo 
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b HanpaBJieHHH KoopflimaTHOH och; BC — flBiirajiocB paBHOMep- 

HO npHMOJIHHeHHO; CD - flBIirajIOCB paBHoycKopeHHO (ckopoctb 

flBHJKeHHH Tejia yMeHBmajiacB) b HanpaBJieHHH KoopflHHaTHon och; 
DE — Tejio Haxo,a;HJiocB b coctohhhh noKoa. 9.31. Tejio flBHHceTCH 
b HanpaBJieHHH KOopfliraaTHOH och (l> 0i >0) paBHoycKopeHHO ( v x jih- 
HeńHo B03pacTaeT); v 0x =4 m/c; a x = 1 m/c 2 ; v x = 4 + t; §* = 32,5 m. 
9.32. XapaKTep flBHSKemiH oflHHaKOB; s x =7 m. 9.33. Cm. pncyHOK. 

TeJIO flBHJKeTCH npHMOJIHHeHHO paBHOyCKOpeHHO H3 TOHKH C KOOpflH- 
HaToń x 0 =5 mb HanpaBJieHHH och OX co v 0x =1 m/c h a x = 2 m/c 2 ; 
v x = 1 + 2t . 9.34. Cm. pncyHOK. Tejio flBHHceTCH paBHoycKopeHHO H3 toh- 
KH C KOOpflHHaTOH 100 M npoTHB HanpaBJieHHH OCH OX co v 0x = -15 m/c 
h a x =4 m/c 2 . Hepe3 3,75 c oho ocTaHaBJiHBaeTCH h npHxo,fl;HT b ^bh- 
jKeHne paBHoycKopeHHO npHMOJiHHeHHO b oOpaTHOM HanpaBJieHHH, 
t. e. b HanpaBJieHHH och OX. 9.35. a) 52 m; 4 c; 6) 30 m. 9.36. 96 m; 
8 c. PaccTOHHHe Menc^y TejiaMH nepe3 4 c nocjie Hanajia flBHHceHHH co- 
cthbht 24 m. 9.37. 21 m. 9.38. 4 m/c 2 ; 32 m. 9.39. 2 m/c 2 . 
9.40. 6,5 m. 9.41. 8 m/c 2 ; 24 m/c. 9.42. 0,4 m/c 2 ; 1 m/c. 9.43. 1 m/c. 
9.44.10 c; 65 m. 9.45. 25,2 c; 887,5 m. npHMenaHHe: BHanajie BBiacHiiTe, 
nepe3 Kanon npoMejKyTOK BpeMeHH ocTaHOBHTCH btopoh noe3,a;. 
9.46. 40 c. 9.47. Cm. pncyHKH. 9.48. Cm. pncyHKH. 9.49. x = -2 + 4t-t 2 ; 
14 = 4 - 2 1 ; ^=-2.9.50. x = 8-16i + 4i 2 ; v x =-16 + 8t; a x = 8. 





K 3adaue 9.26 K 3adaue 9.27 
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K 3adaue 9.48 

10. CBOÓOAHoe naAemie 

10.1. 7 c. 10.2. 1,6 m/c 2 . 10.3. 49 m/c; 122,5 m. 10.4. 31,25 m. 
10.5. 18 m/c. 10.6. 368 m. 10.7. =7 c. 10.8. 5,5 m/c. 10.9. *7 m/c. 
10.10. 35 m. 10.11. 69 m. 10.12. 147 m. 10.13. « 0,03 c. 10.14. « 1,6 c. 
10.15. 15 m/c; 11,25 m. 10.16. 44 m. 10.17. 20 m; 4 c. 10.18. 60 m/c. 
10.19. 3320 m; 810 m/c. 10.20. t, = 1 c; i 2 =4 c. 10.21. Af~6 c. 
10.22. = 3,4 c. 10.23. 4 c. 10.24. 1 c. 10.25. « 6,1 c, ecjiH Tejio SpocHJiH 
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BepTHKajibHO bhh3; = 6,5 c, ecjin Tejio SpocnjiH BepTHKajiBHo BBepx. 

10.26. 151,25 m. 10.27. =3,2 c. 10.28. 2,5 c; 68,75 m. 

11. flBuweHue Te/ia, ópouueHHoro nofl ymoM 
k ropn30HTy 

11.1. h = 5 m; l = 35 m. 11.2. 5, 5 m. 11.3. h> 2200 m. 11.4. a = 60°. 

11.5. /i = 22 m; l = 42 m. 11.6. Z = 3,7 c; Z = 48 m. 11.7. a = 76°. 
11.8. a = 45°. 11.9. Tpy3 nonaji b MecTO Ha3HaHeHiia. Z=10 c. 

11.10. 2 KM. 11.11. 45 M. 11.12. v 02 =3v 01 . 11.13. h 2 =4\. 

11.14. t= 2 c; i> = 25 m/c; a = 53° k n0BepxH0CTn boabi. 

11.15. v = 41,5 m/c; a = 69° k noBepxHOCTH boabi. 11.16. 20 m. 

12. KpuBO/iMHeftHoe ABMJKemie. 

PaBHOMepHoe ABnweHne no OKpywHOcm 

12.1. 0,25 c; 4 o6/c. 12.2. 2 mhh. 12.3. 0,2 c. 12.4. =0,1 paA/c. 

12.5. 4k pafl/c. 12.6. 5 o6/c. 12.7. 8 m/c 2 . 12.8. 25 m/c 2 . 12.9. 5 m/c. 

12.10. 4,5 m/c 2 . 12.11. 10 pafl/c. 12.12. a) 1 = 1,256 m; s=0 m; 
6) Z = 0,628 m; s = 0,4 m;b) 1 = 0,314 m; s= 0,28 m. 12.13. a) 1= 235,5 m; 
s = 210 m; 6) Z = 471 m; s = 300 m. 12.14. N= 45. 12.15. 60 c. 

12.16. u = 6,28 m/c; co = 5 n pafl/c. 12.17. =28 m/c. 12.18. a) fla; 
6) HeT. 12.19. =100,5 m. 12.20. 95. 12.21. =1674 km/h. 

12.22. = 1077 km/h. 12.23. v 2 = . 12.24. v c = 30u miih . 12.25. co c = 3600(0,. 

12.26. cOj < co 2 < co 3 . 12.27. v 1 = v 2 = v 3 . 12.28. v = 1,4 m/c; T = 0,44 c. 

12.29. 0,03 m/c 2 . 12.30. =0,6 cm/c 2 . 12.31. 20 m/c 2 . 12.32. i? = 0,3 m; 
co = 20 pafl/c. 12.33. 16 cm. 12.34. 0,5 m/c. 12.35. 7,6 o6/xb. 
12.36. ZV = 100; u = 157 m/c; a i(eHTp0CTp = 4900 m/c 2 . 12.37. 40 060- 
Potob. 12.38. g = 9,81 m/c 2 . 12.39. =11,6 m. 


flMHAMMKA 

13 . riepBbm 33KOH HbtOTOHa 

13.1. KoMneHCHpyiOTca ashctbhh napamiOTa, 3cmjih h B03flyxa. 
13.2. KoMneHCHpyiOTCH a6hctbhh 3cmjih h nojia. 13.3. KoMneHcnpy- 
iotch fleńcTBHa 3eMJiH h boabi. 13.4. J\a, nocKOJiBKy AeiicTBHa Bcex 
chji CKOMneHcupoBaHBi. 13.5. fla, nocKOJiBKy fleScTBHa Bcex Tea 
CKOMneHCHpoBaHBi. 13.6. Tejio ABHaceTca paBHOMepHO npaMOJiHHeńHO, 
ecjm Ha Hero He flencTByioT flpyrne Tejia hjih Korfla paBHOAeńcTByiomaH 
chji, npHao5KeHHBix k Tejiy, paBHa Hyjiio. 13.7. TaK KaK Ha aBTOMOÓHJiB 
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fleńcTByeT HecKOMneHcnpoBaHHaa cnjia TpeHHa. 13.8. Taić KaK fleń- 

CTBHH CHJI THrOTeHIia 3eMJIH H COnpOTHBJieHHH B03flyxa HBJIHIOTCH 

HecKOMneHCHpoBaHHBiMH. 13.9. a) HeT; 6) b) HeT. 13.10. a) fla; 
6) HeT; b) HeT. 13.11. HeT. Ckopoctb BejiocnneflucTa MeHaeTCH no 
HanpaBJieHHio, nocKOJiBKy BejiocnneflucT HMeeT peHTpocTpeMUTejiBHoe 
ycKopeHHe. 13.12. HeT, TaK KaK noe3fl flBHjKeTCH paBHoycKopeH- 
ho. 13.13. TaKoro Tejia HeT. 13.14. a) PaBHOMepHO npaMOJiHHeHHo; 
6) noe3fl noBopanHBaeT b CTopoHy; b) 3aMefljieHHo npHMOJiHHeńHo; 
r) ycKopeHHO npaMOJiHHeHHO. 13.15. Tan KaK Tejio nejiOBeKa npofloji- 
JKaeT flBHraTBca no HHeppuH. 13.16. TepMOMeTp ocTaHaBJiHBaeTca, 
a pTyTB npofloJiJKaeT flBHraTBCH no HHeppnn. 13.17. Tanoe noBe,a;e- 
Hue oGTjHCHaeTCH HHeppneH Tejia. 13.18. H3-3a HajiHHH h HHeppHH. 
13.19. a; r. 13.20. a; 6; b; A. 13.21. BpeMH flencTBHH nyjm Ha flBepn 
oneHB Majio b cpaBHeHnn c flencTBHeM najiBpa. 3a 9to BpeMH fle^opMa- 
h;hh, BBi3BaHHaa flencTBneM nyjm, He ycneBaeT pacnpocTpaHHTBca Ha 
3HanHTejiBHoe paccTOHHne, no9TOMy nyjia npoÓHBaeT b flBepn OTBep- 
CTne, a flBepn 6jiaro/i;apH HBJieHino iraeppHH ocTaeTcn Ha MecTe. 

14. BtOPOM 33KOH HbtOTOHa 

14.1. no,a;cKa3Ka: paBHOfleńcTByiomaH h ycKopeHHe HanpaBjieHBi 
OflHHaKOBo. 14.2. a) BnpaBo; 6) BBepx; b) 1 — BnpaBO bhh3; BnpaBO 

BHH3; 2 - BepTHKaJIBHO BBepx; 3 — BJieBO BHI13. 14.5. 25 cm/c 2 . 

14.6. 0,5 H. 14.7. 500 r. 14.8. B = 23 H; B x = 17 H; R y = 15 H. 
14.9. a) fla; 6) HeT; b) fla. 14.10. a) fla; 6) HeT; b) HeT; r) ,a;a. 
14.11. 15 H. 14.12. 6 kH. 14.13. Cm. pncyHOK. 14.14. Cm. pncyHOK. 
14.15. AB. 14.16. 0,3 m/c 2 . 14.17. 1440 Kr. 14.18. 24 K r. 14.19. Ycko- 
peHne MeHBmero mapnKa SyfleT b 27 pa3 SojiBme. HeT. 14.20. B 4 pa3a. 
14.21. 20 t. 14.22. 500 H. 14.23. ^=2 + 3?. 14.24. x = 16 + 8t-0,3t 2 . 
14.25. 1,2 MH. 14.26. 3 mhh 20 c. 14.27. 20 c; 400 m. 14.28. 1 kH. 
14.29. 25 kH. 14.30. 0,5 H. 



K 3adaue 14.13 K 3adaue 14.14 
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15. Tpemft 3 ćikoh HbiOTOHa 

15.1. OflHHaKOBBie. 15.2. Heab3a HCKaTb paBHOfleńcTByiomyio chji, 
npHjiOHceHHbix k pa3HbiM TejiaM. 15.4. PaKeTKa h mhh flencTByioT 
flpyr Ha apyra c ofliraaicoBOH CHaoił. 15.5. CoraacHO TpeTbeMy 3aKOHy 
HbiOTOHa CHJibi, c kotophmh BaroHbi fleńcTByiOT flpyr Ha flpyra bo 

BpeMH CTOJIKHOBeHHH, Óy/jyT OflHHaKOBbI He3aBHCHMO OT CKOPOCTH 
flBHHCeHHH H OT MaCCbl BarOHOB B MOMeHT CTOJIKHOBeHHH. 15.6. HeT. 
Chjibi oflHHaKOBbi, a ycKopeHHH Teji pa3Hon Maccbi h, cooTBeTCTBeH- 
ho, pe3yjibTaT fleńcTBHa — pa3Hbie. 15.7. Macca Kopa6aa HaMHoro 
Sojibme, TeM Macca jioakh, nosTOMy Ta *e caMaa no BeannHHe cnjia 
npnflaeT eMy ycKopeHHe, 6jm3Koe k Hyjiio. 15.8. OflHOBpeMeHHo. 

15.9. EcjIH MaCCbl aOflOK C aiOflbMH OflHHaKOBbI, TO H npHÓjIHJKaTbCa 
ohh SyflyT oflHHaKOBo. Ecan ace hx Maccbi pa3Hbie, to ycKopeHna, 
KOTopbie ohh nojiyaaT b pe3yjibTaTe B3aHMOfleńcTBHa, 6yflyT oSpaTHO 
nponoppHOHaabHbi MaccaM. 15.10. a) 150 H; 6) 0 H. 15.11. a) fla; 
6) HeT. 15.12. Hania bccob, Ha kotopoh ctoht cocyfl, nepeBeciiT, 
nocKoabKy He Toabico BOfla BbiTajiKHBaeT rnapHK, ho h mapHK no 
TpeTbeMy 3aKOHy HbiOTOHa flencTByeT Ha BO/jy c Tanon ace chjioh 
BepTHKajIbHO BHH3. 

16. Cwia ynpyrocTM 

16.4. 10 H/ m. 16.5. 5KecTKOCTb aaTyHHOH b flBa pa3a Soabrne; 
k k =500—. 16.6. 75 H; 75 H. 16.7. 2500 H/m. 16.8. 6 mm. 

16.9. KoatMiHpneHTbi acecmocTH oflHHaicoBbi n paBHbi 40 kH/m. 

16.10. 3 cm; 5 cm. 16.11. 4 mm. 16.12. 2 kH/m. 16.13. 125 icna. 
16.14. 27 cm 2 . 16.15. 400 kH. 16.16. 600 Mna. 16.17. |e| = 310 3 . 
16.18. HeT. 16.19. npn yflape mapnica o KaMeHb B03HHKaeT ynpy- 
raa flecJiopMapna, n cnna ynpyrocTn KaMHa 0T6pacbiBaeT mapnK. 
fle^iopMapna ace accłiajibTa aBaaeTca naacTnnecKon, caeflOBaTeabHo, 
n B03HHKaioiH;aa cnna ynpyrocTn HaMHoro MeHbine, neM b nepBOM 
caynae. 16.20. Ecan acecTicocTH 6ycliepHbix npyacHH oflHHaicoBbi, 
to n coacMyTca ohh bo BpeMa CToaKHOBeHna BaroHOB oflHHaicoBo, 
nocKoabKy chhbi, c kotopbimh BaroHbi fleńcTByiOT flpyr Ha /i;pyra 
npn CToaKHOBeHHH, oflHHaKOBbi. Ecan ace hx acecTicocTH pa3Hbie, to 
6oabme coatMeTca Ta npyacHHa, acecTicocTb kotopoh MeHbine, — sto 
BbiTenaeT H3 3aKOHa Tyna. 16.21. HeT. 16.22. Bo btopom caynae 
K03(J)(|)HpHeHT acecTKOCTH b 3 pa3a Soabine. 16.23. YBeananTca b 9 pa3. 
16.24. 0,5 m/c 2 . 16.25 0,75 mm. 16.26. =97,5 Mna. 16.27. 62,8 H. 
16.28. =5 mm. 16.29. 210 IHIa. 16.30. =0,043%. 16.31. 27. 
16.32. =1,6 mm. 16.33. 23 kH. 16.34. 2 m. 16.35. =0,6 mm. 
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16.36. 3anac npoHHocTH cocTaBjiaeT 2; =0,85 mm; =1,710 3 . 

16.37. 1300 H. 16.38. 96 H/m. 16.39. =2,7 10' 5 m. 16.40. 10,4 cm. 
16.41. 8 cm. 16.42. =5 km. 16.43. =195 ma. 16.44. =7 mm. 
16.45. =4 mm. 16.46. 16,6 m/c. 16.47. 946,5 Mna. 16.48. 25. 
16.49. =520 Mna. 


17. Cu/ia BceMMpHoro THroTeHmi 

17.1. =43 mkH. 17.2. 80000 t. 17.3. =3,76 m/c 2 . 
17.4. = 6,4 10 23 Kr. 17.5. a) yMeHBmujiacb npH6jm3HTejiBHO b 1,1 pa3a; 
6) b 4 pa3a. 17.6. Ha bbicotc, paBHoń flByM 3Cmhbim pa^nycaM. 
17.7. 38 400 km ot JlyHBi. 17.8. 0,141?^ ot TaHHMefla. 
17.9. =0,6 m/c 2 . 17.10. /i = 0,4i? 3 . 17.11. Ha 8,7 m/c 2 . 

17.12. = 7,4 km/c. 17.13. yMeHBHIHTCH npH6jIH3HTeJIBHO B 1,02 pa3a. 
17.14. yBe jihhh jiacB Ha 350 km. 17.15. 25,8 m/c 2 . 17.16. =270 m/c 2 . 
17.17. 6,3 10 23 Kr. 17.18. =1,5 h. 


18. Cu/ia tbjkbctii. Bec. HeBecoMOCTb 

18.1. PaccTOHHHe ot peHTpa 3 cmjih a; o noBepxHOCTH Ha 9KBaTope 
SojiBHie, neM Ha nojnocax. 18.2. HeT, noKa3aHHa fliraaMOMeTpa Ha nojiio- 
ce SyflyT 6 ojibhihmh. 18.3. 780,8 kH. 18.4. Ha 70 mH. 18.5. Cnjia HaTa- 
jKeHHH Tpoca, KOTopaa no TpeTBeMy 3aKOHy HaiOTOHa paBHa Becy jih<|)- 
Ta, b Hanajie flBiiaceHHa B03pacTaeT, 3aTeM paBHaeTca cnjie TaroTeHua, 
a b KOHpe flBHjKeHHa yMeHBHiaeTca. 18.6. B o6ohx cjiynaax ycKopeHue 
HanpaBJieHO BBepx, tbkhm o6pa30M, n Ha CTapTe, h nepefl noca^Koń Bec 
KOCMOHaBTayBejiHHHBaeTca. 18.7. 2,3 kH. 18.8. =6,7 m/c 2 . 18.9.400 Kr. 
18.10. 72 H. 18.11. 2,5 m/c 2 . 18.12. Tojibko b BepxHeft TOHKe nojie- 
Ta. 18.13. 17,8 kH. 18.14. 15 ,o;m 3 . 18.15. yBejiHHHBaeTca Ha 100 H. 
18.16. 5 m/c. 18.17. 108 km/h. 18.18. 3 t. 18.19. 4125 H. 
18.20. =694 m. 18.21. JlioSoe Tejio mojkho CHHTaTB «onopoH» fljia 
3eMan, Ha KOTopyio oHa flencTByeT. B btom CMBicjie 3eMJia HMeeT Bec. 
18.22. 3eMJia flBHaceTca BOKpyr Cojmpa tojibko nofl flencTBiieM chjibi 
B ceMnpHoro TaroTeHHa, cjieflOBaTejiBHO, OHa HaxoflHTca b cocToaHHH 
HeBecoMOCTH. 18.23. HeT, cocToaHne HeBecoMocTH npeKparpaeTca, 
Kor/ja BKjnoaaiOT flBHraTean. 18.24. fla, b TeaeHHe Toro BpeMeHH, noKa 
flBHraTejm KopaSjia 6 bijih oTKjnoaeHBi. 18.25. /Ja, ecjra flBHraTean 
6 y^yT OTKJHoaeHBi, nocKOJiBKy b 3to BpeMa KopaSjiB 6y,a;eT flBHraTBca 
tojibko nofl fleńcTBueM rpaBUTapnn. 18.26. 2,45 Kr. 18.27. 3 m/c 2 . 
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19. Cu/ia TpeHiin. Cm na conpoTMBneHMn cpeAbi 

19.1. HeT. 19.2. HeT, ecjin pejiBCBi ropn30HTajiBHBie. 19.3. Cnjia 
TpeHHH noKoa. 19.4. HeT, nocKOJiBKy MaKCHMajiBHaa cnjia TpeHna no- 
koh TejieJKKH SojiBine, neM npHJiojKeHHaa cnjia; 80 H. 19.5. a) HeT; 
6) ą &. 19.6. Hto6bi yBejiHHHTB cnjiy TpeHHH. 19.7. HeT. 19.8. a) 
npoTHB flBHJKeHna; 6) b HanpaBJieHHH flBHJKeHna. 19.9. Cnjia Tpemia 
CKOJiBJKeHHa OojiBine, neM cnjia TpeHna KaneHHH. 19.10. Taacejiee 
CflBHHyTB BaroH c MecTa. 19.11. Cnjia Tpeima CKOJiBJKeHiia MeHBme, 
aeM cnjia TpemiH noKoa. 19.12. Cnjia TpeHna 3aBncnT ot othoch- 
TejIBHOH CKOpOCTH TejI, MejKfly KOTOpBIMH B03HHKaeT CHJia TpeHHH. 

19.13. noKa cnjia TaacecTH He OyfleT ypaBHOBemeHa chjioh conpoTH- 
BJieHiia B03flyxa. 19.14. a) He OyfleT flBnraTBca; 6) 6yfleT flBHraTBca 
paBHOMepHO npaMOJiHHeiiHo; b) OyfleT ^BHraTBca paBHoycKopeHHo. 

19.15. 1,5 kH. 19.16. 0,015. 19.17. 2 kH. 19.18. 400 t. 19.19. 5 c. 

19.20. 20 m/c. 19.21. 3a cneT OojiBHien njiomaflH onopBi pojiHKOBBie 
noflimmHHKH BBiflepsKHBaiOT OojiBHiiie Harpy3KH. 19.22. 3a cneT bh- 
xpeń, KOTopBie o6pa3yioTca no3aflH jra^epa, flaBJieHne no3aflH ero 
MeHBme, neM nepefl hhm, a y Tex, kto no3aflH jin^epa, /jaBjieHHa nonra 
oflHHaKOBBi, cjieflOBaTejiBHO, conpoTHBJieHHe B03flyxa JiHflepy 6ojib- 
me, aeM TOMy, kto SejKHT 3a hhm. 19.23. 0,25. 19.24. =84 km/h. 
19.25. =80 km/h; 66°. 19.26. =7°. 

20. ABuweHue Tena noA agmctbmgm 

HeCKO/lbKMX CM/1 

I. flBM>KeHne no ropM30HTa/ui n BepTHKa/in 

20.1. 0,031 m/c 2 . 20.2. 2,3 kH. 20.3. 5 H. 20.4. 120 mH. 
20.5. = 9,5 m/c 2 . 20.6. 1,15 m/c 2 . 20.7. 0,19. 20.8. 700 m; 40 c. 
20.9. = 0,02. 20.10. 3,1 H. 20.11. 24 m/c. 20.12. a) 275 H; 6) 325 H. 

20.13. =1,6 m/c 2 . 20.14. 0,2. 20.15. =130 Kr. 20.16. 0,4. 

II. ABMweHMe no HaK/iOHHOM nnocKOCTM 

20.17. =2050 H. 20.18. 2,4 m/c 2 . 20.19. 44 H. 20.20. =1,7 m/c 2 . 

20.21. 0,675 m/c 2 ; p>0,58. 20.22. =0,48. 20.23. =220 H. 
20.24. 0,2. 20.25. =6,4 kH. 20.26. 7,7 kH. 20.27. 3 c; 13 m/c. 
20.28. 5 m. 20.29. 20 m/c. 20.30. 2,5 m/c 2 . 20.31. * 97 Kr. 
20.32. 0,19. 20.33. =136,5 m; =16,5 c. 


179 


01 AKNC 


III. ABtuKeHi/ie no okpy/khoctm 

20.34. 5 kH. 20.35. a) 186,2 kH; 6) 185,7 kH. 20.36. =100 m. 
20.37. =4,2 cm. 20.38. 45°. 20.39. =53 km/h. 20.40. 40 m. 
20.41. 72 km/h. 20.42. = 57,6 km/h. 20.43. = 41 o6/mhh. 20.44. 5 pa/j/c. 
20.45. =38 o6/mhh. 20.46. 14,5 H. 20.47. =1,3 m. 20.48. =5,3 
pafl/c; =2,3 H. 20.49. 5,88 H; 2,4 m/c. 20.50. 8,55 H. 20.51. Hac- 
TOTa BpaipeHHa flOJiJKHa 6 bitb ieHbme, neM 103 o6/mhh. 20.52. Ha 

HenOflBHJKHOH nOBepXHOCTII yflepjKHTCH, Ha nOflBHHCHOH — HeT. 

IV. ABMKeHMe CMCTeMbl CBH3aHHblX Te/1 

20.53. 77 H. 20.54. 0,24 m/c 2 ; 20 H. 20.55. =9,82 m/c 2 . 
20.56. 17 H. 20.57. 4 m/c; 9,6 H. 20.58. 102,4 r. 20.59. 4 m/c 2 ; 1,2 H. 
20.60. 4 m/c 2 ; 0,8 H. 20.61. F<12 H; F<24H. 20.62. 36 H. 
20.63. 0,76 H; 0,8 m/c 2 . 20.64. 1 m/c 2 ; 3 H. 20.65. =0,37. 
20.66. =1,67 m/c; =0,83 H — MejKfly TejiaMH m h mj =0,50 H — 
Mentfly TejiaMH m 2 h m 1 . 20.67. 0,5 m/c 2 ; 0,95 H — Mencfly TejiaMH m 
h m Ł ; 0,57 H — Menc^y TejiaMH m 2 h m x . 20.68. 0,48 m/c 2 ; 2,1 H; 

4,2 H. 20.69. 4 r. 20.70. a = ^-~ 3,3 m/c 2 ; 2 H — MejKfly nepBbiM 

O 

H BTOPBIM TejiaMH 171 H 771^ 4 H — MeJKfly BTOpBIM H TpeTBHM TejiaMH. 

20.71. a = -2,7 m/c 2 . 20.72. =1 m/c 2 . 20.73. 0,07. 20.74. =36 H. 
20.75. 1,67 m/c 2 . 20.76. =1,8 m/c 2 . 20.77. CncTeMa Teji He 6yp;eT 

flBHraTBCH. 


21. CTamKa 

21.1. 20 H < i? < 100 H . 21.2. a) HeT; 6) fla; b) HeT. 21.3. Chjibi 

flOJIJKHBI fleHCTBOBaTB BflOJIB OflHOH npHMOH: FjHFjB OflHy CTOpOHy, &F a 

— b npoTHBonojiojKHyio. 21.4. npoeKpHH chjibi, npHJiojKeHHoń k BepeB- 
Ke, Ha HanpaBJieHHe flBHJKeHHH. 21.5. 1 — paBHOBecHH HeT; 2 — ycTOH- 
HiiBoe paBHOBecne; 3 — HeycToiiHHBoe paBHOBecne; 4 — 6e3pa3JiHHHoe 
paBHOBecHe. 21.6. B HeycTOHHHBOM paBHOBecHH. 21.7. M 1 = 11 H-m; 
M 2 =- 11 H-m; M n = 0. Tejio SyfleT b paBHOBecHH. 21.8. HeT, paB- 
HOBecne HapyiHHTca, jieBoe njieno painara onycTHTCH, nocKOJiBKy 
M x > M 2 .21.9. a) HeT; 6) fla. 21.10. 90 H. 21.11. 500 H. 21.12. 36 cm. 

21.13. 20 cm. 21.14. 22,5 Kr. 21.15. 72 H. 21.16. |f| = 21 H. 
21.17. BepTHKajiBHo BBepx 8000 H. 21.18. HeT, TaK KaK b stom 
cjiynae cnjia THJKecTii h cnjia HaTHJKeHHH BepeBKH fleHCTByiOT nepneH- 
flHKyjiapHO flpyr flpyry h He MoryT 6 bitb ypaBHOBemeHBi. 21.19. HeM 
SojiBHie njieHO chjibi, TeM SojiBHie momcht 9toh chjibi. 21.21. Momcht 
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chjiłi, Heo6xo,a;HMBiH pan Toro, hto6bi cabhhytb TpaKTop, 3HanHTeaB- 
ho SojiBine. 21.22. yMeHBinaeTca naeao chjibi, 3a caeT nero mojkho 
yBejinaHTB Bec rpy3a, kotopbih Heo6xoflHMO no^HSTB. 21.23. HeT, 
nocKOJiBKy MOMeHT chjibi THJKecTH He ypaBHOBemeH. 21.24. y Toro, 
kotopbih Be3eT ppoBa, nocKOJiBKy ero peHTp TaacecTH pacnoaoaceH 
BBime. 21.25. JlerKOBoń: ero peHTp TaacecTH Hnace, óaaropapa aeMy 
paBHOBecne ycToimiiBee. 21.26. flaa coxpaHeHHa ycTonaiiBoro paBHo- 
BeCHH. 21.27. IJ,eHTp THJKeCTH COCHBI HaXOflHTCH 3HaHHTejIBHO BBime, 

a paBHOBecne, cooTBeTCTBeHHo, MeHee ycTOHHHBO. 21.28. | R | = 0 H; 
R x =0 H; 7^=0 H. 21.29. I R 1 = 73 H; i^-36,6 H; R y ~- 63 H. 
21.30. - 2,5 H. 21.31. -531 H; -960 H. 21.32. 500 H; -700 H. 
21.33. - 15 Kr; 56°15'. 21.34. Ha paccTOHHHH 62,5 cm b CTopoHy 6ojiee 
Taacejioro rpy3a. 21.35. 96 cm. 21.36. 14 Kr. 21.37. 4 Kr. 21.38. 240 H. 
21.39. 10 H. 21.40. 3,1 m. 21.41. Ha paccTOHHHH 15 cm ot KOHpa, 
rpe 3aKpenjieH 6ojiee MacciiBHBiH rpy3. 21.42. Ha paccTOHHHH 1,75 cm 
ot peHTpa CTepjKHH b CTopoHy SojiBinero mapa. 21.43. 17 H; 32 H. 
21.44. 200 H; 800 H. 21.45. 70 H; 130 H. 21.46. F A = 45 H Ha- 

2 

npaBJieHa BBepx; F B =425 H — bhh3. 21.47. Ha paccToamin —R ot 
peHTpa 6ojiee Taaceaoro mapa. 21.48. Ha paccTOHHHH 0,55 R ot peH- 


Tpa pHHKOBoro mapa. 21.49. Ha paccTOHHHH — ot peHTpa 6oaBmero 

mapa. R — papnyc MeHBmero mapa. 21.50. H3-3a pe3KHx pBHaceHHH 
Hor KOHBKOÓeatpa noaBamoTca momohtbi cna, KOTopBie CTpeMaTca no- 
BepHyTB ero Kopnyc BOKpyr BepTHKaaBHoń och. Maxn KOHBKoSeacpa 
pyKaMH co3p;aiOT momchtbi cna, KOTopBie npoTHBopeHCTByioT momch- 
TaM cna, oóycaoBaeHHBiM pbhjkchhhmh ero Hor. 21.51. Bo BpeMa 
TopMOJKeHHa nepeflHHMH KoaecaMH B03HHKaeT momcht cna, kotopbih 
MoaceT onpoKHHyTB ManiHHy. 21.52. He onpoKHpBiBaioTCH Saaropapa 
ycTOHHHBOMy paBHOBecHio, oSycaoBaeHHOMy TeM, hto peHTp TaacecTH 
HaxopHTca 3HaaHTeaBHO hhjkc tohkh nopBeca. 21.53. y CTOHHHBoe 
paBHOBecne, nocKoaBKy npn BBiBepeHHH aHHeHKH H3 paBHOBecna 


ee peHTp TaacecTH nopHHMaeTca. 21.54. 150 H; 200 H. 21.55. 1 cm. 
21.56. T~ 21 H; Q-25 H nop yraoM 27° k CTonne AB. 

21 57 -42° 2158 h 2 ^( m + M )(c° s « + ^ | 1 sin «)- ?rasin «( 1 + ^ 1 ^) z . 

2Mtga(l + p 1 p 2 ) 

h~ 3,3 m. 21.59. Ha paccToaHHH 186 mm ot aeBoro Kpaa naacTHHKH 
Ha aiiHHH, aBaaioipenca npopoaaceHHeM MepnaHBi ee TpeyroaBHoń 


nacTH. 21.60. 


x = ~. 21.61. x = 

6 


4(l6-7i) 
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22. Mr/my/ibc. 3aKOH coxpaHem/m muny/ibca 

22.1. /Ja, ecjiH hsmchhtch HanpaBJiemie CKopocTii. 22.2. /Ja, 

Kr ■ im Kr ■ im 

ecjiH ópocuT ot ce6a KaKOH-jm6o npe^MeT. 22.4. 12 -. 22.5. 0,6 -. 

c c 

22.6. 0,7 Kr. 22.7. 333 m/c. 22.8. 324 km/i. 22.9. 4050 Kr. 

22.10. p. =0,3^^; p,= 0,2^^. 22.11. Ha 11 . 22.12. 250 

1 c z c c 

m/c. 22.13. yMeHbirtHjicH Ha 0,3 Kr M . 22.14. yBejiHHHBaeTCH Ha 

c 

0,6 . 22.15. 3 kH. 22.16. 800 H. 22.17 37,5 mc. 22.18. 10 c. 

c 

22.19. 0,2 m/c. 22.20. 1 m/c. 22.21. fla. 22.22. 30 m/c. 22.23. 3,16 t. 

22.24. a) 1 Kr ' M , 10 H; 6) 0,5 Kr ' M , 5 H; b) baojib och OX HMnyjibc 

c c 

mapoB H3MeHHJica Ha 0,5 Kr M , a b,zi;ojib och OY — He H3MeHHJica; 5 H. 

c 

22.25. -5,1 . 22.26. 3 km/c. 22.27. 301 ; 280 ; 56 H. 

c cc 

22.28. 40 ; 20 H. 22.29. x = 0,5 1 2 .22.30. Cm. pncyHOK. 22.31. Cm. 

c 

pncyHOK. 22.32. 40 m. 22.33. 19,2 m. 22.34. 1,26 H. 22.35. =48 c. 
22.36. OTflany 6pajin Ha ce6a BBixoflHiii;He ra3Bi. 22.37. 2,75 m/c. 
22.38. a) 2,2 m/c b HanpaBJieHHH nepBOHanajiBHoro flBHjKeHHa 
njiaTcl)opMBi; 6) 0,8 m/c b HanpaBJieHHH, npoTHBonojiojKHOM HanpaB- 
jieHHio nepBOHanajiBHoro flBHHceHHa njiaT(|)opMBi. 22.39. a) 0,2 m/c; 
6 ) 1,3 m/c. 22.40. 1 Kr. 22.41. 125 Kr. 22.42. npH6jiH3HTejiBHO Ha 
5,65 m/c. 22.43. =4,7 cm/c. 22.44. 12,45 t. 22.45. Ha 4 m npoTHB 
ABHJKeHHH MajiBHHKa. 22.46. 2,1 m. 22.47. 0,28 m/c. 22.48. 44 m; 
11 m. 22.49. CorjiacHO 3aK0Hy coxpaHeHHH HMnyjiBca 9 to h6bo3mojkho. 
22.50. PaneTa MonceT ocTaHOBHTBCH h 3 aTeM HanaTB flBH5KeHHe 
b oOpaTHOM HanpaBJieHHH. 22.51. Bo Bcex cjiynaHx — fla, nocKOJiB- 
Ky Ha paneTy fleńcTByeT HecKOMneHCHpoBaHHaa cnjia. 22.52. 500 m. 
22.53. =300 m. 22.54. 217 m/c. 22.55. HMnyjiBc flHCKa paBeH Hyjiio. 
22.56. Hyjiio. 22.58. 0,93 m/c; =11° k nepBOHanajiBHOMy HanpaBjieHHio 
flBHJKeHHa. 22.59. 12,5 m/c; b HanpaBJieHHH, npoTHBonojiojKHOM flBHJKe- 
hhkj SojiBinero ocKOJiKa. 22.60. =58 m/c; nofl yrjiOM 15° k ropn30HTy. 
22.61. m 3 = 0,8 Kr; a = 122° k HanpaBjieHHio flBHJKeHHa nepBoro ockoji- 
Ka. 22.62. 3,75 m. 22.63. 0,09 m/c; 40 c. 22.64. 4,5 m. 22.65. 8 m/c. 
22.66. 20 t. 22.67. HeT, ycKopemie paKeTBi B03pacTaeT, nocKOJiBKy ee 
MaccaHycKopeHHecBoSoflHoronafleHHayMeHBHiaiOTca. 22.68. =25 Kr/c. 
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K 3adaue 22.31 


23. MexaHiiHecKa$i paóoTa. MounHOCTb. Kllfl 

23.1. 255 flae. 23.2. = 52 k^jk; -52 k/Jjk. 23.3. 72 flac. 23.4. 500 H. 
23.5. 6,2 MfljK. 23.6. 100 m. 23.7. 3 H. 23.8. 75 Kr. 23.9. 1200 k. 
23.10. 41,04 flac. 23.11. 2,5 m/c 2 . 23.12. 12,25 flac; -0,5 flac. 
23.13. 9,45 m/c 2 . 23.14. 125 Bt. 23.15. 80 c. 23.16. 50 kBt. 
23.17. 4 m/c. 23.18. 1 MBt. 23.19. 27 m. 23.20. 2,5 t. 23.21. 12,5 Bt. 
23.22. = 2 a 10 mhh. 23.23. 3,8 kBt. 23.24. 50 c. 23.25. 21,6 t. 
23.26. 6 kBt. 23.27. =100 km/t. 23.28. 80%. 23.29. 4,7 k/Jjk. 
23.30. 80 %. 23.31. * 1 kH. 23.32. 90 %. 23.33. 390 H. 23.34. 9,6 Rtk. 
23.35. 300 Kr. 23.36. =10,55 Kflac. 23.37. 777 k. 23.38. 420 Kflac. 
23.39. =1,5 m/c 2 . 23.40. 44 k/Jjk. 23.41. 3,24 M^jk. 23.42. 960 flac; 
-960 flsK. 23.43. =3,7 m 3 . 23.44. =44 *. 23.45. 768 ac. 
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23.46. 240 MfljK. 23.47. 77 k. 23.48. = 247,5 23.49. 750 kBt. 

23.50. 3 m 3 /c . 23.51. 150 M/Jjk; =1,3 MBt. 23.52. 42 kBt. 
23.53. 0,3 MBt. 23.54. 1,25m/c 2 . 23.55. 30 kH. 23.56. 7 kH. 23.57. 60 % . 
23.58. 6,3 m. 23.59. =380 t. 23.60. =6,8 m. 23.61. 3750 Kr. 
23.62. 625 m 3 /c. 23.63. 374 kBt. 23.64. =56,5%. 23.65. =73,5%. 
23.66. 82,5 %; 27,5 H. 23.67. = 97 % . 23.68. 540 Kr. 23.69. 116 k^jk. 
23.70. =76,2 fljK. 23.71. =400 H. 23.72. =25 cm. 23.73. 72 km/h. 
23.74. =9 km/h. 23.75. 3 kBt. 23.76. =2,9 kBt. 23.77. 1274 k^jk; 
= 77% . 23.78. 3,75 kBt. 23.79. 240 H; 1,2 kBt. 


24. Mexam/iHecKa$i aHepma. 3axoH coxpaHem/m 
MexaHMHecKOM SHeprun 


24.1. 27 9 /Ijk. 24.2. 960 fljK. 24.3. 4 m. 

24.4. 20 Kr. 24.5. yMeHBiiiHjiacb Ha 3 ^jk. 24.6. 24 flnc. 24.7. 8 cm. 
24.8. 51,2 MH/m. 24.9. 9 k. 24.10. 50 Kr. 24.11. =15,5 m/c. 
24.12. 225 k^jk. 24.13. HeT. 24.14. 3040 t. 24.15. =68,41 TR k. 
24.16. IIojiHaH MexaHHHecKaa aHeprna cnyTHHKa Ha 3a,a;aHHOH op- 


0HTe onpeflejiaeTCH ero Maccofi 


E = mgh + 


2 

mv 

2 


24.17. HeT, nacTB 


MexaHHHecKoń aHeprHH npeBparpaeTCH bo BHyTpeHHioio. 24.18. HeT. 


24.19. 40,8 m. 24.20. =3,25 m/c. 24.21. 3 m/c. 24.22. 4 /Jjk; 5 ^jk. 
24.23. 1,2 flac; 4,8 ,II,5K. 24.24. 80 cm. 24.25. 400 H/m. 24.26. 20 m/c; 

20 m. 24.27. 100 flsK. 24.28. 1,8 k^jk. 24.29. -npgR 4 . 24.30. npn 

3anycKe b,zj;ojib aKBaTopa, nocKOJiBKy ckopoctb cyTOHHoro BparpeHHH 
3eMJiH floSaBJiaeTCH k ckopocth, npHflaHHofi flBHraTejieM paneTBi- 

HOCHTejia. 24.31. 10 flac; 1,25 k. 24.32. = 14 m/c. 24.33. = 2,3 ; 

c 

-1 fljK. 24.34. 10 m/c. 24.35. 6,5 m. 24.36. 15 m/c. 24.37. 15 m/c. 


24.38. =15 m/c; =64° .24.39. =13,3 m/c. 24.40. yKa3aHHe: yHTHTe, hto 
HanSojiee ycTOHHHBOMy coctohhhio paBHOBecHH cucTeMBi cooTBeTCTByeT 
MHHHMyM ee noTeHpnajiBHOH 3HeprnH. 24.41. a) fla, nocKOJiBKy corjiacHO 


3aK0Hy coxpaHeHHH MexaHHHecKoń BHeprnii mgh 


2 

mv 

2 


; 6),o;a, nocKOJiB- 


Ky H3MeHHeTca paccTOHHHe Memfly TejiaMH. 24.42. 77 = 2,51? = 7,5 m. 


24.43. H = —R . 24.44. h = -R . 24.45. 1 m/c; 5 m/c. 24.46. y M eHB- 
3 3 

niHJiacB b 1,7 pa3a. 24.47. a) =0,33 m/c; -125 m^jk; 6) =2,3 m/c; 
-5 m/Jhc. 24.48. nojioBHHa. 24.49. =550 m/c. 24.50. 6,4 cm. 
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25. MexaHMHecKiie KO/ieóaHMH 

25.1. Ta, hto Haxo,a;HTca Ha pHe nojiyc^epai. 25.2. 6, r, p. 
25.3. 2,5 c; 0,4 Tp. 25.4. 0,5 c; 2 Tp; 4 jc c 1 . 25.5. 25 Tp; 0,04 c. 

25.6. 1,5. 25.7. x m =5 cm; cp 0 = ^ pafl! co = 0,01n c -1 ; T' = 200 c. 

25.8. x m =2 cm; <p 0 =0 pap; cg = 4p c _1 ; v = 2 Th;; T = 0,5 c. 

25.9. x = 0,06cos^87ii+^j . 25.10. x = 0,12sinl07U. 25.11. 8 cm. 

25.12. =19,5°. 25.13. a) yMeHBHiHTca; 6) yBejmaHTca; b) He H3- 
MeHHTca. 25.14. 62,8 mc. 25.15. 9,55 Tu;. 25.16. a) yBejmaHTca; 
6) He H3MeHHTca. 25.17. =4,5 c. 25.18. =19,9 c. 25.19. 750 m/Jjk. 
25.20. 3,2 flac; 4 kH/m. 25.21. 0,5 Kr. 25.23. Teao coBepmaeT 
rapMOHHaecKHe KoaeSaHHa no 3aKOHy CHHyca; x m =23 cm; cp 0 =0 
pa#; T = 25 mc; v = 40 Th;; x = 0,23sin807if. 25.24. Teao coBep- 
rnaeT rapMOHHHecKne Koae6aHHa no 3aKOHy Kocirayca; x m =9 cm; 

cp 0 =0 pap; T = 8 c; v = 0,125 Tu;; x = 0,09cos^. 25.25. T = 8 c; 
i = -6cm. 25.26. x = 0,45sin^^+^-j. 25.27. Cm. pncyHOK. 

x = 0,05sin^^; =3,5 cm. 25.28. Cm. pncyHOK. x = 0,25cos^ + ^j; 

-12,5 cm. 25.29. Cm. pncyHKH. 25.30. =4 Kr. 25.31. 16,4 H/m. 

25.32. 75,36 c. 25.33. yMeHtmHTCH b 1,7 pa3a. 25.34. =0,8 c; 

x = 0,08cos^. 25.35. =3,5 Tp. 25.36. =6 cm. 25.37. 0,5 m. 
25.38. Xop aacoB 3aMepaHTca. 25.39. Xop aacoB 3aMepaHTca. 
25.40. nepeflBHHyTb rpy3HK BBepx. 25.41. He H3MeHHTca. 25.42. HacTOTa 
KOJieSaHHH yBejiHHHTca. 25.43. 3,14 c; 9,8 m/c 2 . 25.44. 99,4 cm. 
25.45. 9,75 m/c 2 . 25.46. =24,9 cm; =25,4 cm. 25.47. =3,2 c. 
25.48. x = 0,llcos2,5 1. 25.49. =99,4 cm. 25.50. nepBBiń MaaTHHK 
pjiiiHHee BToporo b 2,25 pa3a. 25.51. HacTOTa KOJieOaHHH KopoTKoro 
MaHTHHKa b pBa pa3a 6ojiBHie aacroTBi panHHoro. 25.52. 98 cm; 128 cm. 
25.53. 1,08 Kr. 25.54. 3,2 ^jk; =6,4 Tp; 640 H/m. 25.56. BcaepcTBHe 
pe30HaHca. H3MeHHTB, HanpHMep, TeMn noxoflKH. 25.57. 72 km/h. 

(w-x\ 


arctg 


25.58. 60 cm. 25.59. 3 cm. 25.60. 1,6 H. 25.61. t = 


co 


■ 0,22 c. 
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25.62. 5 c. 25.63. = 7,1 c. 25.64. 


= 3,5 c. 25.65. Hepea |. 25.66. -1,6 c. 


25.67. IlepHOfl KOJieSaHHił yMeHbniHTCH b 1,07 pa3a. 25.68. = 99,4 cm. 
25.69. a) yBejiHHHTCH; 6) yMeHbmHTca. 25.70. HeT. 25.71. Hacbi SyflyT 
cneiniiTb eJKecyTOHHO Ha 3 mhh 40 c. 25.72. JIhcIjt flBnrajica BBepx 

cycKopeHHeM a = 1,7 m/c 2 . 25.73. T = 2n - r~2,75 c. 25.74.YBe- 

Ug 2 +a 2 

jihhhtb fljiHHy MaaTHHKa Ha 4 cm. 25.75. YMeHbniHTb fljiHHy MaaTHHKa 
Ha =6 mm. 25.76. fla, nepnofl KOJieOaHHH MajibHHica yMeHbmHTca. 
25.77. =32 ,0/k; =24 ^jk; =8 fljK. 25.78. =3,1 m/Jjk; =0,25 m/c. 
25.79. =22 cm. 
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K 3adaue 25.29 


26. MexaHiiHecKMe BO/iHbi 

26.1. B CTpyHe — nonepenHbie, b B03flyxe — npoflOJibHbie. 
26.2. TojibKO b cjiynae a). 26.3. 6 m. 26.4. 4 tern;. 26.5. 1400 m/c. 
26.6. ~ 3,5 m. 26.7. 45 m. 26.8. 20 c. 26.9. HacTOTa. 26.10. B BanyyMe. 
26.12. 4,25 m; = 0,26 m. 26.13. 21,25 m. 26.14. B3MaxHBan KpbiJibHMH, 
HaceKOMbie co3flaiOT 3ByKOByio BOJiHy. 26.15. II^ejia(cM. sagany 26.12). 
26.16. fla. Korflaflpejib BbiCBepjiHBaeT oTBepcTne, toh 3ByKa CTaHOBHTca 
HHjKe. 26.17. 5100 m/c. 26.18. 4 mm. 26.19. 1400 m/c. 26.20. 2,04 km. 
26.21. OTpajKeHneM. 26.22. Bjiaroflapn MHoroKpaTHOMy 9xy. 
26.23. 510 m. 26.24. 26 cm; 52 cm. 26.25. HeT. 26.26. 3ByK nac- 
th^ho OTpamaeTca ot 3aKpbiToS flBepn. 26.27. 6 m/c. 26.28. 100 m. 

26.29. B npoTHBO(|)a3ax; 180°. 26.30. ^ pa#. 26.31. 3000 m/c. 

26.32. 18 km/h. 26.33. =276 m. 26.34. IlepBoe — HeT. 26.35. 75 m. 
26.36. 3to o6ycjiOBJieHO pa3HHD;eH b ckopocth pacnpocTpaHeHHH 
3ByKa b MeTajiJie h B03/i;yxe. 26.38. =3600 m/c. 26.39. =747 m. 
26.40. Toh 3ByKa onpeflejiaeTCH nacTOToń, KOTopaa 3aBHCHT tojibko 
ot nacTOTbi KOJieSaHHH HCTOHHHKa 3ByKa. 26.41. 68 cm. 26.42. 4,6 cm. 

26.43. 18 m; — pafl; -1,73 cm. 26.44. IIoflCKa3Ka: W^y 4 . 
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26.45. HeT, HeaB3H. 26.46. 122,4 m; -49,5 m/c. 26.47. 342,5 m/c. 
26.48. 4,86 m. 26.49. napoxo,a; npnSjiHJKaeTca k 6epery co ckopoctłio 
16 km/h. 26.50. 197 Tu,. 


27. Pe/inTUBMCTCKasi MexamiKa 

27.1. B cayaaax a, 6 mojkho npnMeHHTt 3aKOHBi Kaaccnnec- 
koh $e3hkh; b cayaaax b, r — tojibko 3aKOHBi peaaTHBHCTCKOH 
MexaHHKH. 27.2. Ckopoctb CBeTa. 27.3. Co ckopoctbio CBeTa. 
27.4. C opHHaKOBoń, nocKOJiBKy ckopoctb pacnpocTpaHeHHH CBe¬ 
Ta He 3aBHCHT ot ckopocth HCTOHHiiKa CBeTa. 27.5. Tojibko Macca. 
27.6. 18 10 16 /Jac; pa, OHa yBeanaHTca, nocKOJiBKy gHepraa no- 
koh onpepeaaeTca tojibko Maccoń Teaa. 27.7. 4,5 Kr. 27.8. fljia 

TOTO, KOTOpBIH HMeeT Ty ace CKOpOCTB OTHOCHTeJIBHO yKa3aH- 
hoh CHCTeMBi OTcaeTa. 27.9. IIo peaaTHBHCTCKOH $opMyae 
2,710 8 m/c. no KJiaccHaecKOH — 3,6 10 8 m/c; 9to 3HaaeHHe otho- 
CHTejiBHoS ckopocth npeBBimaeT ckopoctb pacnpocTpaHeHua cBe- 
Ta b BaKyyMe, hto HeB03M0acH0 coraacHO nocTyaaTaM BaHniTeima. 
27.10. =2,07 1 0 8 m/c. 27.11. 12 m. 27.12. a) yMeHBiHHTca 
b 2,3 pa3a; 6) He H3MeHHTCH. 27.13. -7,35 a. 27.14. B 1,25 pa¬ 
sa. 27.15. 2,25 10 16 ac. 27.16. = 310 21 jk. 27.17. 1,010 10 flac. 
27.18. ~2,610 8 m/c. 27.19. ToaBKO HMnyaBCBi Tea. 27.20. a. 
27.22. Ha 264 Mt; sa 9,3 10 12 ae T . 27.23. = 630 MB. 27.24. a) 4 m 0 c 2 ; 
6) m 0 c 2 (n- 1). 27.25. a) = 10 5 ae T ; 6) =5 mhh. 27.26. fla. 
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nPMJlOKEHME 


1. OCHOBHblE KOHCTAHTbl 


rpaBHTaiiHOHHaH nocTOHHHaa 

6,67 10 11 H “ 2 

Kr 2 

Macca aneKTpoHa 

9,1 10 31 Kr 

Macca npoTOHa 

1,6726 10~ 27 Kr 

Macca HeńTpoHa 

1,6749 10 -27 Kr 

9jieMeHTapHbiił 3apafl 

1,6-10“ 19 Kji 

CKopocTb CBeTa b BaKyyMe 

2,99 79 10 8 m/c 


2. CBEflEHMSł O COJ1HUE, 3EM/1E M J1YHE 


Paflnyc CojiHpa 

6,96 10 8 m 

Macca Cojmpa 

1,99 10 30 Kr 

CpeflHHii paflnyc 3eMJin 

6,371 10 6 m 

Macca 3eMjin 

5,976 10 24 Kr 

YcKopeHHe CBo6oflHoro naseHHa Ha noBepxHOCTH 3eMjin 

9,806 m/c 2 

CpeflHee paccTOHHne ot 3eMJin flo Cojrapa 

1,496 10 11 m 

Paflnyc JlyHti 

1,74 10 6 m 

Macca JlyHbi 

7,35 10 22 Kr 

YcKopeHHe CBo6oflHoro nafleHHa Ha noBepxHOCTH JlyHbi 

1,623 m/c 2 

CpeflHee paccTOHHne ot 3eMJin flo JlyHbi 

3,844 1 0 8 m 

nepnofl o6pameHHH JlyHbi BOKpyr 3eMJiH 

27 cyTOK 7 h 

43 MHH 


3. nJlOTHOCTb BELUECTB 

TBepAbie Tejia, 10 3 Kr/M 3 


Ajiiomhhhh 

2,7 

Jlefl 

0,9 

CocHa (cyxan) 

0,4 

BeTOH 

2,3 

MpaMop 

2,7 

CBHHeil, 

11,3 

TpaHHT 

2,6 

Meflb 

8,9 

CTajib, 3Kejie30 

7,8 

fly6 (cyxon) 

0,7 

Ojiobo 

7,3 

KnpnHH 

1,8 

IIpoSKa 

0,24 

OprcTeKJio 

1,2 

I1,HHK 

7,1 

JlaTyHb 

8,5 

Ctckjio 

2,5 

MyryH 

7,0 
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JKhskocth, 10 3 Kr/M 3 


BeH3HH 

0,7 

Macjio 

0,9 

Bofla npecHaa 

1,0 

He<t)Tb 

0,8 

Bofla MopcKaa 

1,03 

PTyTb 

13,6 

KepocHH 

0,8 

CnnpT 

0,8 


ra3bi, Kr/M 3 (npH fiopMa ibiibix ycjiOBHHx) 


A 30 T 

1,25 

Knonopofl 

1,43 

Boflopofl 

0,09 

Bo3flyx 

1,29 

yrjieKHCJibiń ra3 

1,98 

npHpoflHbiił ra3 

0,8 


4. nPEflEJl nPOHHOCTM HA PACTHXEHME (oj 
u MOfly/ib ynpyrocTM (E) 


BemecTBo 

0 M , Mila 

e , rna 

AjHOMHHHH 

100 

70 

JlaTyHb 

50 

100 

Meflb 

400 

120 

Ojiobo 

20 

50 

CBHHeU, 

15 

15 

Cepe6po 

140 

80 

CTajib 

500 

200 


5. nPEOMKCbl K EflMHMUAM M3MEPEHMS1 


HanMeHO- 

BaHHe 

06o3HaHe- 

HHe 

Mhomch- 

Tejib 

HanMeHO- 

BaHHe 

06o3Hane- 

Hue 

Mhojkh- 

Tejib 

Tępa 

T 

10 12 

flepn 


10 1 

mra 

r 

10 9 

CaHTH 

c 

10 2 

Mera 

M 

10 6 

MHJIH 

M 

10 3 

KHJIO 

K 

10 3 

MHKpO 

MK 

10 6 

reKTO 

r 

10 2 

HaHO 

H 

10 9 

p,e Ka 

fla 

10 1 

IIHKO 

n 

10 12 
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COAEPKAHME 


IIpeflHCJioBHe.3 

KnHeMamKa 

1. BBefleHne.4 

2. ^Bimemie h noKoii.11 

3. OTHocHTejiBHOCTB TpaeKTopnH.12 

4. MaTepnajiBHaa Tonica, nocTynaTejiBHoe flBHJKemie.13 

5. IlyTB h nepeMeipeHHe.14 

6. PaBHOMepHoe npaMOJiHHeńHoe flBHJKeHne.19 

7. OTHOCHTejIBHOCTB flBHJKeHHH.28 

8. CpeflHHH ckopoctb HepaBHOMepHoro flBHJKeHna.34 

9. PaBHoycKopeHHoe flBHJKeHne.37 

10. CBoSoflHoe nafleime.47 

11. ^BHJKeHne Teaa, SpomeHHoro nofl ymoM k ropn30HTy . .52 

12. KpHBOJiHHeńHoe flBHJKeHHe. PaBHOMepHoe 

flBHjKemie no OKpyjKHOCTH.55 

AuHaMiiKa 

13. IlepBBIH 3aKOH HBIOTOHa.61 

14. BTOpoii 3aKOH HBIOTOHa.63 

15. TpeTHH 3aKOH HBIOTOHa.68 

16. Cnjia ynpyrocTH.69 

17. Cnjia BceMnpHoro TaroTeHHa.76 

18. Cnjia THJKecTH. Bec. HeBecoMocTB.79 

19. Cnjia TpeHiia. Cnjia conpoTHBJieHHH cpeflBi.82 

20. ^BHJKeHne Teaa no# flencTBHeM HecKojiBKnx chji 

I. ^BHJKeHiie no ropn30HTajm n BepTHKajm. 86 

II. flBnaceHHe no HaicjiOHHOH njiocKOCTH. 89 

III. ,II,BH5KeHHe no OKpyacHOCTH. 92 

IV. ,H,BH5KeHHe CHCTeMBI CBH3aHHBIX TeJI. 96 

21. CTaTHKa.102 
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3aKOHbi coxpaHeHnęi b MexaHm<e 

22. HMnyjiBC. 3aK0H coxpaHeHHH HMnyjiBca.113 

23. MexaHH^ecKaa pa6oTa. Mohjhoctb. Kim.123 

24. Mexamrq:ecKaH aHeprna. 3aKOH coxpaHeHHa 

MexaHH^ecKOH aHeprnn.133 

MexaHMnecKMe KO/ieóaHmi w bo/ihu 

25. MexaHiraecKne KOJieóamiH .141 

26. MexaHH^ecKiie bojihbi .151 

27. PejiHTHBHCTCKaa MexaHHKa.157 

OTBeTBi.162 

npHJiojłceime.189 
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